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AUTHOR'S PREFACE TO THE FIRST AMERICAN 
EDITION 

Of the great number of American physicians who annu- 
ally Tisit the clinies of Germany, not a few have taken my 
diagnostic course, the fundamental principles of which are ' 
contained in this little hook, I 

May this translation renew the memories of mutual work 
in the minds of many of my collea^es, and add its modest 
share in strengthening the relations between American and 
German intellectual life. 

G. KLEMPEREB. 

Beklin. November 30, 1S9T. 



AUTHOR'S PREFACE TO THE FIRST EDITION 

In this little book the rules governing the clinical dii^- 
I nOBJs of medical cases which are in vogue in the first medi- 
cal clinic of Berlin, are repeated. The same methods hav6 i 
characterized my didactic work since its inception. 

I am but returning that which I learned in my happy i 
student days, when I add this modest little book to the 
offerings of homage which my esteemed chief will receive i 
I from his thankful pupils on the day of his clinical jubilee. 
G. KLEMTERER. 
BSBLIN. March IS, 1890. 



AUTHOR'S PREFACE TO THE SEVENTH 

EDITION 

The present edition has undergone seyeral additions and 
changes which were made necessary by the progress in the 
diagnosis of internal diseases. 

The chapter on the Röntgen rays is new. 

G. ELEMFEBEB. 
Berlin, July 15, 1897. 



PREFACE TO THE SECOND AMERICAN 

EDITION 

The early exhaustion of the first edition of this little 
work is gratifying to the translators, since it is a proof that 
the object of their labor has been accomplished. In this 
edition no changes have been made in the text except in 
the correction of typographical errors. 

The cordial reception tendered the book by the medical 
press and the colleges is the best evidence of its value. 

THE TBANSLATOBS. 

August, 1896. 
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TRÄSSLATORS' PREFACE 



In offering KJemperet's well-known work to the Ameri- 
can medifjal public, we feel that no better opportuaity than 
thia could be found to express our own admiration for the 
excellence of the book in the original language. The fact 
that in seven years the book has seen as many editions in 
Geimau, certainly calls for no further comment upon its 
■rirtue from us. 

We have followed the original plan of Klempeier'a work 
throughout, retaining not only its form, but most of the 
illuBtrations and the continental terms. We feel justified 
in adhering to the Latin names of diseases and of technical 
terms, since it will familiarize students with them, and 
facilitate their subsequent medical reading a,nd study. The 
simple esplauation that we desired to maintain, as far as 
possible, the original form of the work, is sufficient apology 
— if apology need be — for using the terse phraseology in 
descriptions of diseases and conditions. 

Where new illustrations have been substituted, it has 
I been done only for the sake of clearness. 

If the English translation of Klemperer's work shall 
prove as helpful to the medical profession of the united 
: States as its German analogue has to us, we shall feel amply 
repaid for our labor. 

N. E. BRILL, 
S. M. BRICENBB. 

Mbw York, December 1, 1897. 
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THE METHOD OF DIAGNOSTIC 
EXAMINATION 

Thh tasks of practical medicine are prophylactic and 
I. A syatematie treatment of diaeaae rests upon the 

lognition of its fornia and manifestations. The science 

ivolved in the recognition of disease is called diaffHoais. 

A complete diagnosis includes : (1) The naming of the 
disease, i.e., its classification or place in some particular 
gioup of diseases; (2) the recognition of the stage of the 
disease, peculiarities or complications ; (3) tlie appreciation 
Oud estimation of dangers existing or liable to arise. 

A diagnosis is reached by the examination of the patient. 
,8 consists in the obtaining of the history (anamnesis) and 

the objective exainination (status prsesens). It is always 
advisable to follow the order of a systematic scheme in order 
to avoid mistakes of omission. 

The following scheme of examination has long been nsed 

the first medical clinic of Berlin ; — 



■ JTame, age, civil condition. Bate of a 






. Hereditary relations. 

I 2. Diseases of childhood, meostruatioii. 

LS. General conditions of life, occupation. 

Pi. Previous diseases, giuerperia. 

■&. Present illness, its prodroiiiata and Baa'pecAfti cwas«. 



it 
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2 THE METHOD OF DIAGNOSTIC EXAMINATION 

6. The first phenomena of the disease. (Chills and fever? Sub- 

jective complaints, functional disturbances.) 

7. Course of the disease to date. 

8. How long did it increase in severity ? Has it been better or 

worse? 

9. Previous treatment. 

10. Complications : data of patient as to the principal functions ; 
e.g., sleep, appetite, cough, expectoration, urine, etc., con. 
dition of nutrition and strength, appearance. 
Status praesens. 

A. General Examination. 

I. Constitution (stature, osseous system, muscles, fat). 
n. Position (active or passive, recumbent position, etc.). 
m. Face. 

1. Color (cheeks, lips, conjunctivae). 

2. Nutrition, congestion. 

3. Expression. 

4. General appearance. 
rV. Skin. 

1. Color (p. 7). 

2. Eruptions, oedema, scars, decubitus. 

3. Moist or dry. 

4. Temperature and its distribution. 
V. Pulse. 

1. Frequency, rhythm. 

2. Condition of the arteries (straight, tortuous, scle- 

rosed) . 

3. Tension of the arteries. 

4. Pulse-wave. 

VI. Respiratory frequency and rhythm. 
Vn. Striking symptoms. 
VIII. Complaints of the patient. 

B. Special Examination. 

1. Nervous system. 

1. Sensorium (free or stuporous). 

2. Headache, vertigo. 

3. Sleep. 

4. Tremor. 

6. Delirium, abnormal moodiness. 
6. Disturbances of sensation and motility, 
n. Digestive system» 
1. Lips, tongue. 
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2. Throat. 


3. Appetite. 


4. Thirst. 


5. Vomiting. 


6. Stoola, 


7. Palpation of the abdomen (paiiiEul areas? tu- 


mors?), the liver and spleen. 


8. Percuaaion of the abdomen (stomach, liver, spleen, 


tumors) . 


9. Exaniinationof stomach contents. 




1. Bhythm of respiration. 


2. Shape of thorax. 


3. Respiratory movements (frequency, type, arapü- 


tude, unilateral). 


4, Cough and expectoration. 


5. Percussion. 


e. Auscultation. 


7. Pectoral fremitus and bronchophony. 


IV. Circulatory nppiiratus. 


1. Inspection of the cardiac area. 


2. Inspection of the large vessels. ^^^ 


3. Palpation of tlie cardiac impulse. ^^^^^^| 


4. Palpatiozi of the apex heat. ^^^^H 


6. FercDsaion of the heart. ^^^^^^| 


6. Auscultation of the heart. ^^^^^H 


7. Auscultation of the large vessels. ^^^^^H 


^^^H 


1. Voluntary, painful evacuation. ^^^^^H 


2. Amount iu 24 hours. ^^^^^| 


3. Specific gravity, ^^^^^^| 


4. Color, ^^^^^^1 


5. Reaction. ^^^^H 


6. Albumin, sugar. ^| 


7. Sediment and its contents. V 


Note. — The besitmer will do well to leara thia or flome similar schema V 


le patient the necesaary questions. Through the Beneml uondition and 
Iha history, attention will be diraumd diagnoslically toward certain organs 






ksufBcieut. ■ 



CHAPTER I 

ANAMNESIS AND 6SNBRAL CONDITION 

1. Anamnesis. — An exact history of a case is of the 
greatest importance ; for, frequently, the decision of a diag- 
nosis hinges upon it. 

Hereditary taint is especially significant in the diagnosis of 
phthisis and the nervous diseases. 

The causes of a present illness may lie in the sequelae of some 
previous disease ; e.g., scarlatina may be productive of an acute, 
more rarely of a chronic, nephritis ; an articular rheumatism may 
lead to a valvular endocarditis ; repeated attacks of bronchitis and 
asthma may superinduce emphysema. 

Certain occupations may entail certain diseases: painters are 
subject to lead poisoning, cometists to emphysema; compositors, 
millers, and stonecutters are liable to acquire phthisis. 

Certain noxious substances possess etiological character: alco- 
hol induces cirrhosis of the liver, or a weak heart, or multiple 
neuritis, or chronic nephritis. 

Certain events in the history of a patient are of diagnostic value ; 
e.g., an haemoptysis (phthisis), haematemesis (gastric ulcer), attacks 
of jaundice (gall-stones). 

It is well for the beginner to remember that the taking of the 
history is often the occasion of the first meeting between patient 
and physician. To win the confidence of the patient, the questions 
should always be asked in a friendly and gentle manner, and 
modified to suit the patient and the occasion. 

2. Condition of nutrition and strength. — The state of a 
patient's nutrition is usually easily recognized by a glance 
at the face (fat or thin, of pale or ruddy color, bright or 
simken eyes, lively or depressed expression) and the rest of 
body (fat, muscular development of the buttocks, of the 

arms and legs). 

4 
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The state of the nutrition leads the diagnosis to a particn- 
r group of diseases. A poorly aoiirished condition is indic- 
lative of the so-called cachectic diseases (phthisis, carcinoma, 
^BucEBmia, auEemia, the severer form of diabetes). A patient 
»■who maintains a well-nourished condition in spite of long- 
continued illness is not a victim of cachectic disease. Be- 
cause of their short duration, the acute febrile diseases do 
not essentially disturb the nutrition ; the sub-acute diseases 
(typhoid fever, meningitis), on the other hand, lead to marked 
emaciation. 

The nutritive state is of particular importance in the dif- 
ferential diagnosis of the diseases of the lungs and stomach. 
Phthisis and carcinoma of the stomach are suspected in 
cachectic individuals ; bronchitis, ulcer, and neurotic disturb- 
ances of the stomach appear more often in healthy-looking 



3. Constitution and babltus. — Through the repeated obser- 
vation of the sick, the physician secures certain impressions 
of single forms of disease, by means of which, on seeing 
similai' cases, he at once suspects the nature of the illness, 

f These impressions ate a composite of the nutrition, com- 
plexion, appearance, position, speech, etc. The judgment as 
|o the habitus is of unquestionable worth, but must not 
^eclude a careful examination. 
Habitus phlhisicus is seen in tubercular subjects. It is character- 
ized by a pale, often spiritual countenance, with a, fine skin and 
circumscribed redness of cheeks ; the neck is slender, the thorax 
weakly acting. The figare is thin and wasted, the hands are small 
and white. 

Habitus apoplccticus is marked by a dark-red, round, stout face, 

;listening, watery e;ea, and short neck. The cheat is usually 

Whaped, and the respiration is of a short, whee;^ character, 

ve of emphyaema. The body is abnormally fat. If the 

is alcoholic, he has a tendency to apoplectic insults. 

I the hnhilut TieuranlJieniius, the patient is usually well 

irialied and lias an exjiiesEive face. The eyes are briglvt,\wM* 

unsteady gaze, and are passive na though Ätetr ^o&a^awn "^«m 
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in suffering. These patients are moody and hypochondriacal, and 
are often suspicious. Speech often impulsive. 

To recognize the habitus associated with a particular disease is 
largely dependent upon experience, though it is sometimes an in- 
tuitive faculty. 

4. The position of the patient in bed, which is immediately ob- 
served, may modify the general impression as to the character of 
the disease. If the patient is lying on his back, it must be observed 
whether he lies with little muscular effort (active position), or, 
yielding to his burdens, he is sunk down in bed, with knees drawn 
up (passive position). The latter position, if maintained, is always 
a sign of weakness or collapse, and is usually of grave signifi- 
cance. 

A patient with disease on one side of the body (e.^., pneumonia, 
pleurisy, pneumo-thorax) often assumes a side position, usually 
lying on the diseased side. In some gastric affections, the patient 
lies on the abdomen. 

Restlessness or jactitation is a sign of fever (see below), 
and is often a forerunner of delirium. At the same time, 
the danger of such conditions as wakefulness and stupor 
must be regarded. 

The sitting posture is most frequently observed in the dis- 
turbed compensation of cardiac disease, and is a symptom 
of dyspnoea or orthopncea. 

5. The features, expression, and appearance of the patient 
give valuable hints in the determination of a diagnosis. 

The fades composita is the intelligent play of features seen in 
health. The fades Hippocratica or decomposita is the fixed, dis- 
torted, inanimate appearance of the features in unconsciousness 
and approaching death. 

The physician should learn to estimate a patient's sen- 
sorium from his facial expression. In the febrile diseases 
this is of especial value and importance. Typhoid fever, 
meningitis, and acute miliary tuberculosis and sepsis, for in- 
stance, run their courses with disturbed mental and nervous 
functions, and the face is then expressionless, dull, and apa- 
tbetic. Tlxe facial expression of patients suffering from 



such äiseaaes is very characteristic and may be recognized 
at the first glance. In other febrile diseases, the face has a 
targeacent but a Bimultaneously clear and expressive ap- 
pearance. 

The begiuner should learn thoroughly the Tarious types of ax- 
pression ; the study of the [ihysiogiiomy is of unquestionable diag- 
uostio value, and was highly regarded and constantly practised by 
the physicians of bygone years, masters of observation. A careful 
examination must not, of course, be precluded. 
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i 
6. The complexion and the skin may offer some help in 
establishing a diagnosis. 
The normal pale-red color of the skin, with rosy cheeks 
and bright-red lips, allows only negative conclnaions. 

a. Flushing of the face, accompanied by heat, turgeacenoe, 

I sweat, and bright, bulging eyes, is usually a sign of fever. 
Further symptoms of temperature would, of course, be looked 
for; but one must not forget the fleeting redness due t» 
excitement and modesty. 
b. Abnormal paleness {pallor eximius), chalky or waxy 
color of the cheeks and body, pallor of the lips and conjuno- 
tivte is a sign of anremia. The antemia may be pHfaary 
(essentia! ansemia) or secondary. It is primary when de- 
pendent upon disease of the blood, as proven by an exam- 
ination of the blood (Chap. XI.). It is secondary when 
it follows or is coincident upon severe systemic disease 
(phthisis, carcinoma, amyloid degeneration, etc.). The sud- 
den appearance of an ansemia which has a continued duration 
and which is preceded by collapse, speaks in favor of an in- 
ternal haemorrhage : in the stomach, in the intestine, or in. 
the Fallopian tube. 

. Jaundice (iclerus) is a sign of the deposit of bile-pigment 

in the skin and is usually coincident with some form of liver 

I disease. A jaundice occurring in a well-nourished patient 

J usually denotes a catarrhal inflammation of tJie duodenun» 

I S^ bile-diiots (icterus simplex), Javui^c^ wSlOo. 
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ness is indicative, as a rule, of grave affections of the liver 
(icterus gravis, Chap. IV.). Independent of liver diseases, 
the graver form of jaundice may result from toxic absorp- 
tion, which destroys the red blood cells (cytJioemolysis), as in 
acute phosphorus poisoning, or from the products of the 
acute infectious diseases. 

The yellow color of the skin may be induced by the administra- 
tion of picric acid ; but the urine will not then respond to the tests 
for bile-pigments. 

. The classification into icterus simplex and icterus gravis is of great 
practical value. Of more scientific importance, however, is the 
division into jaundice with and without polycholia. Icterus with 
polycholia is produced by an overflow of bile in consequence of 
great disturbance of the red blood corpuscles. It is comparatively 
rare, and leads rapidly either to death or to recovery and is never 
chronic. The stool is always well colored with this form of 
jaundice. Jaundice without polycholia is caused by a congestion 
in the bile-ducts and occasions the simple jaundice and the greater 
number of cases of malignant jaundice. In these cases the stools 
are usually colorless, the color varying with the degree of occlusion 
of the bile-ducts. 

d. A bronze-colored skin is the pathognomonic symptom 
of Addison's disease, which has its probable lesions in the 
suprarenal capsules and splanchnic nerves. It is always 
fatal, and is accompanied by an increasing cachexia. The 
brown pigmentation of the mucous membrane of the mouth 
is particularly characteristic. 

e. Cyanosis is the reddish-blue condition of the tissues 
seen in certain diseases, most easily recognized in the lips 
and finger-nails. It depends upon an over-charge of car- 
bon dioxide in the blood. It may be caused by : 1. Slow 
or imperfect circulation of the blood, and it is, therefore, 
an important symptom of uncompensated cardiac disease. 
2. Disturbance in the exchange of gases in the lungs by (a) 
pulmonary disease, or (b) abnormal distention of the abdo- 
men by tumors, meteorism, or ascites. These conditions 
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H lead to cyanosis, as a rule, only in the advanced stages, 
B whereas at the beginning, or at the height of the disease, 
there is frequently a vicarious increase in the force of res- 
piration in the unaffected portion of lung. In jmenmonia 
the appearance of cyanosis is of grave import. In acute 

» miliar y tubej'culosis there is usually very pronounced 
cyanosis. 
A local cyanosis arises from venous congestion by thrombi or 
tumors. In the face, it may be the result of freezing. 

A combination of cyanosis and pallor (livor) is sometimes seen 
in patients exhausted by heart disease. Organic cardiac disease, 
with deep congestion, not uncommonly produces cyanosis with 
jaundice, the latter arising from congestion of, and absorption 
from, the gall-ducts in the congested liver. 

7. Dyspnoea {air-hunger, impeded respiration). — The phy- 
sician must determine at once whether the respiration is 
normal or not, but should notice especially whether it is 
free or labored. 

It is essential to differentiate between incrensed and labored reo- 

A simple increase in the number of respirations, above 

to the minute, is of no particular diagnostic value, and can 

appear after bodily exertion, as a result of emotional influences, in 

hysteria or in fever. 

Lh/ymcea is an indication of the need of oxygen. It is 
characterized by rapidity and deepening of the respiratory 
movements, with contractions of the auxiliary muacles of 
respiration. The patient feels "air-hungry" up to the 
point of suffocation. True dyspncea is usually accompanied 
by cyanosis, a condition pathognomonic of uncompensated 
heart disease and advanced disease ot the lungs. Less 
commonly they appear together in some aMominal diseases 
which impede diapliragmatic movement. 

AUacJca of dyBpnosa which pass away more or less rapidly, 
I .ftnd are followed by longer or shorter periods of quiet 

bathing, are called asthmatic attacks. 
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In Cheyne-Stokes respiration, the respiratory movements gradu- 
ally decrease both in extent and rapidity until they cease alto- 
gether, and a condition of apnoea ensues. This is followed by a 
feeble respiration, succeeded in turn by a somewhat stronger one. 
The amplitude of the respiratory movements increases and wanes 
again in a similar manner. This phenomenon is seen especially in 
uraemia, also in cardiac and brain diseases, and is usually of grave 
significance. Still, an indication of the Cheyne-Stokes phenome- 
non is sometimes seen in the sleep of healthy persons. 

The description of other changes in respiration is reserved for 
the chapter devoted to the subject (p. 121). 

8. The excessive accumulation of lymph in the subcuta- 
neous connective tissues is known as oedema or dropsy. The 
skin above a dropsical part of the body remains pitted after 
pressure by the finger. (Edema is such a striking symptom 
that patients frequently make it their principal complaint ; 
stupid patients may overlook it, however, and it is a good 
practice to accustom oneself to look for it. 

The first signs of oedema can be recognized by pressure 
of the fingers in the neighborhood of the ankles. 

The presence or absence of oedema determines the path 
of the diagnosis. If there are no complicating cyanosis 
and dyspnoea pointing to heart disease, the nutritive condi- 
tion and the condition of the blood must be consideried and 
the urine must be examined for albumin. 

a. Dropsy with cyanosis and dyspnoea is the symptom 
of uncompensated heart disease : cardiac dropsy. 

The diseases of the heart interfere in a marked degree with the 
venous return of the blood. The blood remains too long in the 
tissues, where it loses its O and takes up more COg than usual. 
The over-distended veins no longer take up the lymph in the usual 
quantity, and the latter fluid floods the tissues. 

6. Dropsy with albuminuria is the symptom of disturbed 
function of the kidneys, and is known as renal dropsy. 
Eichard Bright (1825), an English physician, first described 
this combination of symptoms, and it is therefore called 
"Bright's disease.'' 
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The dropsj in albuminuria may be explained as follows : noi- 

mT^iaUy, the capillaries are irapernieable tu large quantities of plaama 

1 BCCouDt of the vital activity of the cells in their walls. This 

■ activity is intact only wheu the cellH are well nourished, i.e., -whes 

■ the coinpoaition of the blood ia normal. The blood becomes detft- 
Knoiated when the kidneys are diaeaaed ; in health, thnse organs 
I «eparate all waste products Ei'oin the blood; in disease of the renal 
fc.flpithelium, metabolic pi-oducts remain in the blood, the walls of 
[the capillaries become permeable because of poor nutrition, and 

a results. At the same time, all diseaaea of the reual epithe- 
a lead to the appearance of albumin in the urine. 
Another theory attributes renal cedema mainly to an inflamma- 
Y process evoked by the action of the same noxious materials 
: walls of the capillaries as induces a similar proceaa in 
B kidneys. 

In cedema due to 'great congestion, there is often albuminuria 
3 of the simultaneous congestion of the renal veins. The 
diagnosis is turned toward the heart by the accompanying cyanosis 
and dyspncea. 

In chronic diffuse nephritis with or without exudation and with 
the atrophic kidney with granular degeneration there ia frequently ■ 
Lft hypertrophy of the left ventricle of the heart. The heart and 
tithe kidney both give symptoms. 

■ c. (Edenia accompanying cachexia can be observed in 
nil conditions of biid nutrition, especially in the cachectic 
nSiseases: caicinoina, pernicious antemia, ptithisis, diabetes. 
KEt can appear temporarily after excessive exertion and in 
Hcanition. 

I Under these conditions, the cedema can also be explained by the 
Mbuormal condition of the blood, the consequent disturbance of , 
Khe intima, and the permeability of its cells. The impoverishment 
Bd the blood arises from disease of the blood (anaemia, severe 
nbloTOsia, leucxmia), or from ill-nutrition or from chronic organic 
HiiaeaBe. The transitory cedema of young people who have ezces- 
pBrrely exercised may be partly explained by their prolonged 

■ opright position. I 

I 9. Exanthemata (eruptions). — The examination of the I 
feikin ia incomplete miless eruptions ai'e searched for. These | 
nre of particular importance in tlie feb^'üe öiaeasfö» \2i. Viäsäsi. I 
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they sometimes determine the diagnosis. It is difl&cnlt to 
recognize the various eruptions from description alone. The 
student should therefore improve every opportunity to 
observe them. 

The eruption of measles is scattered and is composed of large 
macules ; that of scarlatina, small macules, lying closely together 
so that it gives an appearance of diffuse redness. In typhoid fever 
there is a roseola, sparse over the abdomen, less thickly scattered 
over the chest, which may vary in size from the head of a pin to a 
pea. In typhus, a profuse roseola. Exanthemata may appear 
sometimes only several days after the beginning of the fever: the 
absence of the eruption does not, therefore, exclude the diagnosis 
of an exanthematous disease. 

Exanthemata without fever, with little or no general disturb- 
ance, may be referred to diseases of the skin often dependent on 
syphilis. 

Occasionally eruptions follow the exhibition of certain drugs, 
such as the measles-like eruption of antipyrin and the acne of 
potassium iodide. These disappear, naturally, after the cessation 
of the medication. 

Subcutaneous hcemorrhages (ecchymoses, sugillations, or petechias 
when punctate) occur at times : (1) in severe forms of some of the 
acute infectious diseases, as scarlatina, small-pox, typhoid, typhus, 
haemorrhagic measles ; (2) in acute articular rheumatism, even in 
cases not particularly severe, peliosis, and purpura rheumatica; 
(3) in very severe anaemia or leucaemia ; (4) in some diseases of 
the liver, as acute yellow atrophy, rarely in cirrhosis ; (5) in cer- 
tain diseases due to disturbed metabolism, which lead to great 
weakness : morbus maculosus WerlhoflS, scurvy. In the last named 
disease, bleeding from the gums is characteristic. 

Petechiae, which become pustular, are symptomatic of embolism 
in the skin in severe pyaemia, ulcerative endocarditis, and glanders. 

10. Temperature of the skin. — The body temperature can 
be approximately estimated by the hand placed first on the 
chest and then gently pushed into the axilla. Elevated 
body temperature is the principal symptom of fever. If 
the temperature is above 98.4® F. (37® C), a differential 
diagnosis of the febrile diseases must be made. See Chap- 
ter II. 
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^^B The most striking symptom, as a rule, to ca,]l attention to a 
^HpSbrile conilitioii, is the flushed face. While the temperature is 
I^Bbeing taken, the pulse should be felt, and search for a,a eruption 
' should be made. 

If the patient is perspiring or the hand of the physiciua is cold, 
estimation of body temperature by the hand is unreliable. 

11. Dryness of the skia aad perspiration can either one be of 
diagnostic value. Great dryness is present in conditions in which 
there is a large amount of watery excretion, such as polyuria from 

[ a ny cause, diabetes mellitus, cholera, severe diarrhoea. Perspira- 
^^Kon, also, may be of diagnostic importance. In some of the febrile 
^^Hseaaes profuse sweating may indicate the approaching crisis. 
^^■a chronic diseases it may be a sigu of weakness, as in the night- 
I^Kffeats of phthisis. It often accompanies collapse and approach- 
I ing death. Among drugs, the antipyretics of the coal-tar series, 
especially, occasionally produce profuse sweating. It may appear, 
however, now and then, in healthy persons, especially in the young, 
after a large ingestion of fluids. 

12. The pulse. — By long-establiahed precedent, the ex- 
amination of the patient is begun by feeling of his pulae. 
By this procedure one can recognize; a. The presence or 
absence of fever. As a rule, the pulse-rate is quickened 
(over 90) in the febrile state ; the tension ia increased while 
the artery remains soft. b. The patient's general condition. 
A strong, healthy man has a full pulse of good tension; a 
person weakened by disease has a rapid, small pulse, with 
'ittle tension, c. The presence of particular changes in the 

or in certain other organs (Chap. VII.). 

The pulse is felt by placing the finger (usually the index finger, 
never the thumb) upon the radial artery, a little above the wrist. 
The hand of the patient should not be raised from the bed. The 
beginner should accustom himself to count the pulse, wateh in 
hand, for a quarter of a minute, and to determine the minute-rate 
from this calculation. 

The feeling ot the pulae is an art which can be learned only by 
constant and by long practice. Experienced physicians sometimes 
~ ing it to an extraordinary degree of perfection. Indeed, a 

most valuable diagnostic hints may be g'^-i^^^ ^^ ^^ -^»««Ar ' 



I 



Hheart, 

^^ The 
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ure. The older physicians, who were masters of observation, 
were accustomed to lay the greatest importance upon this prac- 
tice. 

13. Striking symptoms. — As a training in diagnostics, it is a 
good practice for the physician, after the completed generiJ exam- 
ination, to ask himseK if he has omitted to take note of any strik- 
ing symptom or symptoms. It is, of course, a matter of experience 
to observe and appreciate certain signs and symptoms which might 
easily be overlooked in the general examination, and would come 
to light only in the systematic examination of each organ. 

Any single element in a patient's complex of symptoms 
may appear as a striking symptom, as, for instance, extreme 
pallor, dyspnoea and cyanosis or oedema. Certain diseases 
may produce striking symptoms, the observation of which 
may be the starting-point of the diagnosis ; e.g., ascites (fluid 
in the abdominal cavity), meteorism (distention of the abdo- 
men through gas in the intestines), enlarged glands, varicose 
veins, vomiting, peculiarities in the urine or sputum, etc., etc. 

Mention must be made of a few striking symptoms which 
are of more value as to the judgment of the present condi- 
tion of a patient than for the establishment of a differential 
diagnosis. 

1. A sudden change in the condition of a patient, charac- 
terized by a small and frequent pulse, great difficulty in 
respiration, extreme pallor, coldness of the extremities, nose, 
and ears, with a rapid decline of the body temperature, is 
known as collapse. It is caused either by an internal haemor- 
rhage or by sudden heart failure in the crisis, recurrence, 
or even convalescence of the febrile diseases. In the last 
stage of typhoid fever and after diphtheria, collapse must 
be looked for. It sometimes follows a rapid sitting up in 
bed, too early or too long absence from bed, or over-great 
exertion at stool ; sometimes it appears without any appre- 
ciable cause. 

2. An accumulation of fluids in the larger air-passages, 
which gives rise to the well-known stertor or deatJi-rattle, 
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is a symptom of approaching death. It can be heard at 
inspiration and expiration, and at some distance. 

3. What is commonly called the death-struggle or agony 
is the appearance of the progressive and complete paralysis 
of all muscular and nervous functions. It is characterized 
by unconsciousness, the facies Hippocratica, and the phe- 
nomenon of the death-rattle. 

The certain signs of death are: cessation of respiration, 
of the sounds of the heart, of the pulse; absence of all 
reflexes, partictdarly that of the cornea. 

It is certainly of rare occurrence that a physician .is in doubt 
whether a seeming corpse is really dead. Should such a suspicion 
arise in the case of a sudden death, certain experiments will readily 
decide the matter; such as, the exposure and incision of an artery, 
electric stimulation of the muscles, the insertion of a needle into 
the heart or the application of down to the lips. 



CHAPTER II 

THE DIAGNOSIS OF THE ACUTE FEBRILE AND ACUTE 

INFECTIOUS DISEASES 

In addition to the general considerations, the history, in a feb- 
rile case, must embrace ; previous infectious diseases (typhoid fever, 
measles, and scarlatina attack an individual but once, as a rule, 
but pneumonia, erysipelas, and articular rheumatism may occur 
repeatedly) ; direct causes of infection^ such as similar illness in the 
neighborhood, or exceptional opportunity for infection by food, 
water, etc. ; predisposing causes (cold, emotion, trauma, errors of 
diet); initial symptoms: chill, headache, lassitude, sore throat, 
vomiting, pain in side or back, etc. 

The febrile diseases in general can be recognized by the 
symptom complex of fever. This is characterized by a red, 
flushed face often covered with perspiration; quickened 
breathing; full, rapid, but soft pulse; pronounced thirst; 
diminished appetite ; diminished quantity of urine of high 
specific gravity and dark-colored ; increased body tempera- 
ture. 

The temperature should be taken at once with the diniccd 
thermometer. The thermometer should remain in the axilla 
10 minutes, in the rectum 5 minutes. 

The temperature in the mouth is from 0.2° to 0.3° higher than 
in the axilla ; the temperature taken in the rectum is about 1° F. 
(0.5°-0.8° C.) higher than that in the mouth. The temperature of 
a healthy person estimated in the mouth or rectum varies between 
98.5° and 99.5° F. (36.9°-37.4° C). It is lowest in the morning, 
and tends to rise in the evening from 0.5° to 1° F. or C. The Ger- 
mans employ the scale of Celsius, the French that of R^amur, 
the Americans and English the Fahrenheit scale. The equivalent 
table is here given : — 

16 
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.° R. - S u 



30.4° 



f 32° F. 



98.6» 
100.4" 

102.2° 

1(H° 

105.8° 



^1 The so-callad »eif-regUlering thermometers may be recommended. 
After the taking of the temperature, a little metal rod lying above 
the meronry shows the degree of fever until shaken down. 

The minute Iherniomelers are handy for general use. Because of 

I their sniallness and of a peculiar imalgam of mercury, they give 
Üia accurate axillary temperature in two minutes. 
[ The temperature of healthy persons in the axilla is from 30.5° 
lo 37.5° C. It is lowest in the morning, in the evening from 0..'i° 
to 1.0° higher. Slight elevations of temperature appear transitori!;/ 
after a heavy meal (digestive fever), great exertions, continued 
exposure to the sun (insolation), warm baths. Continued eleva- 
tion of temperature is a sign of fever. Temperature below 36° C. 
ifl called collapse temperature; 36° to 37° C. normal; 37.5° to 
38.0° C. subfebrile temperature ; 38° to 38.5° C. light fever ; 38.5° 
to 39.5° C. (evenings), morferaie fever; 39.5° to 40.5° C, Aipfi fever; 
^tibove 41.5° C, hyperpyretic temperatures. 

^K When fever exists, the temperature varies during the day; in 
^^■he morning there is a moderate decrease (remission)) i» the even- 
^Hnig an increase {exacerbation). If the exacerbation comes in the 
^^%ioming, the remission in the evening, an inverted type of fever is 
present (most frequently in phthisis). 

Chills r If the bodily lamperature rises very suddenly while the 
radiation of heat is diminished by contraction of the cutaneous 
vesseb, the patient has the sensation of intense cold which mnni- 
fests itself in involuntary shivering, chattering of the teeth, shaking 
of the entire body. A chill appears : 1. in a single attack at the 
beginning of the acute infectious diseases (pneumonia, erysipelas, 
scarlatina, etc.) ; 2. in repeated attacks ; (a) at regular intervals : 
in malaria (which may be suppressed by quinine), (&) at irregular 
intervals (uninfluenced by quinine), in the presence of deep ab- 
esses and pyeemia, more rarely tuberculosis and endocarditis — 
^bills in the course of a typhoid fever may indicate a relapse or 
e of many threatening complications, as intestine.! \ian!itf«xVa.%«, 
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perforation, venous thrombosis, emboli of the lung, elc., although 
they may he without any significance, probably through irritation of 
the intestinal ulcer. 

For the especial diagnosis of the febrile diseases, it is 
necessary to recognize the type and the course of the fever ; 
for this purpose, during the entire time of the presence of 
fever, the temperature is taken at regular intervals and 
arranged on a fever chart (see below) ; by this means the 
fever curve is obtained. Many of the acute febrile diseases 
have characteristic curves. 

The type of the fever is ascertained by the differences 
between the morning and evening temperatures.^ These 
may be : continuous fever in which the day's difference is 
not more than 1°; remittent fever, with a daily difference 
of more than 1° ; intermittent fever, in which the fever lasts 
only a few hours, with an absence of fever during the rest 
of the day (attack of fever and interval of freedom from 
fever). 

In the course of almost all the febrile diseases, three 
stages may be distinguished: the time during which the 
temperature continues to rise (stadium incrementi) ; the 
fastigium, or acme, the period of little change in the tem- 
perature, which is usually high; defervescence {stadium 
decrementi), the ^period of decreasing temperature. The 
decrease may come rapidly in a few hours: crisis. The 
crisis is often heralded by a diminution of the frequency of 
the pulse and an outbreak of perspiration*; or it may be 
preceded by a short, very high rise of temperature occasion- 
ally accompanied by delirium (perturbatio cntica)', not 
rarely the crisis is followed by (epicritical) delirium ; some- 
times collapse ensues. The slow decrease of fever extending 
over days is known as lysis, 

1 In practice, the difference between the highest and lowest tempera- 
tures taken on the same day ; the temperatore is usually taken, for one 
reason or another, more than twice daily. 

s The sweat of the crisis is frequently of peculiar, not disagreeable, odor. 
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The courae of the aoute infeotioua diseases, especiaUj those 
Aracterized by exautitemata, is divided as foliows : (1) stage of 
aabatioii : itoto the time of coDtagiou to the beginciDg of the 
lenomena of the disease; (2) prodromal stage : from the beginniog 

the fever to the breaking out of tha eruption ; (3) ervplive ataga ; 
1) stage of desquarnaCiun or defervescence. 

The charader of the fever. In severe fever, febris stupida 
ad febris versalilts are distinguished. The former is 
Larked by apatliy, a dull, listless countenance, absolute 
oiet ; the latter by an anxious expression, jactation, a 
lild delirium, pickiug at the bed-clothes. The transition 
rom the former to the latter state ia of evil significance. 

PatAognoitLonic symptoms. After the reading of the tem- 
Brature, or after the recognition of the fever curve, other 
nickly appreciable signs which aid in establishing a diag- 
osis must be looked for. It is well to accustom oneself to 

certain routiue. (It is best first to inspect the face and 
tin, then the other organs from above downward.) 

1. Exanthe7nata. Characteristic eruptions appear in 
leaslea, scarlatina, typhoid fever, typhus fever, variola, 
Irieella, erysipelas. The eruption decides the diagnosis. 
be exanthemata do not always appear at the beginning' of 
le fever and often disappear before the fever, so that their 
id must sometimes be foregone. 

2. Involvement of the aeiisorium. Deep apathy is charac- 
iristic of tyjihoid, meningitis, miliary tuberculosis, severe 

of sepsis, and ulcerative endocarditis. Delirium is of 
I value for the pui'poses of differential diagnosis. 

8. Herpea labialis and nasalis (small blebs with serous contents, 
angle of the mouth and on the nose, which soon dry up and 
we a brownish cruat). Herpes ia very common in epidemic 

keningitis and pneumonia, and Bpeaks against tuberculosis, ty- 

luiid, and pleurisy. 

4. Frequent/ of the pulse under certain circumstances 
ay be of great diagnostic importance. Very alö-^ **< 'Ooa 
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beginning of meningitis. In scarlatina unusually rapid. 
In typhoid, aids in the diagnosis of the stage of the disease ; 
in the first stage, comparatively slow, usually not over 110 
in uncomplicated typhoid ; in the third stage usually from 
100 to 120. 

5. Involvement of other organs. Lips: fuliginous (sooty 
color) in typhoid. Tongue: raspberry-like in scarlatina, 
coated in typhoid. Neck : characteristic affections in angina 
and diphtheria. Stiffness of the neck in meningitis. Rusty 
sputum in pneumonia. Distended abdomen painless to the 
touch, in typhoid; retracted abdomen in meningitis. En- 
largement of the spleen particularly important in typhoid 
and malaria (Chap. IV.). Diarrhoea of characteristic type 
in typhoid, dysentery, cholera. Redness and swelling of 
several joints in acute articular rheumatism. Condition 
of the urine: diazoreaction of the urine in typhoid, etc. 
Condition of the blood: in the majority of the acute infec- 
tious diseases the number of the white blood cells is in- 
creased (infectious hyperleucocytosis) ; this is absent in 
typhoid, malaria, glanders, and in many cases of septi- 
csemia. 

In many cases it will be possible to make an early diag- 
nosis of the infectious disease present from the recognition 
of the type of the fever and the consideration of the general 
and special symptoms. 

Yet it must not be forgotten that several days' obser- 
vation is required for an insight into the course of the 
fever and that many characteristic symptoms do not de- 
velop until the disease is well under way (e.gr., exan- 
themata, enlargement of the spleen, the diazoreaction, 
diarrhoea, etc.). It is often necessary, therefore, judging 
from the temperature and the habitus of the patient, to 
content oneself with the temporary diagnosis "acute in- 
fectious disease" and to institute the necessary general 
therapeutic measures (rest in bed, comfortable position. 
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light bed-clothing, cool fluid diet, ice-b^ to the head, 
diluted acids, trained nuiaing). These therapeutic direc- 
tions are independent of any special diagnosis for a few 
days, when it is usually possible to make a diftetential 
diagnosis from the developed symptoms. 



Symptoms of the Acute luFEcnoua Di 

I. Acute Infectious Diseases with Regular Course of Fever 

Measles (7iiorbil/i} (Fig. 1). — Incubation 10 days, with 

coryza, cough, gastric disturbances, Prodromata, 2 to 3 

days, beginning with chills and high fever. On the 2d or 3d 

day, diminished fever; 

[_ on the 3d or 4th day, ap- . 

jearance of the measles 
f .eruption, with high tem- 
Iperature. From the 4th 

■ to 7th days, continuous S9.0 - 
Ifever; on the 7th day, 

risrisis, sometimes lysis. 
■Desquamation fur about 

■ 14 days, in small scales 
»■(furfuraceous desquama- . 

i*^™)' . , >„, ..-„v.. o.-„. ,.«...,.. 

Fiiither principal symp- 
18 : coryza, cough, conjunctivitis, and photophobia. Pulse 
fOmewhat accelerated (in children from 140 to 160). Kare 
Mit dangerous complication : broncho-pneumonia. The 
Are complications with diphtheria and croup suggest a 
prognosis. 

Scarlet fever (scarlatijia) (Fig. 2). — Incubation, 2 to 24 
Jays, usually without symptoms; prodromata, 1 to 2 days, 
iieginning with chill and high fever. On the 2d day, the 
ruption of Hcarleb-red color, with rising tem'pe.'tateKfe. "?twKi 
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the 4tli day, lyBis. Desquamation, 4 to 14 daysj large scales 
sometimes fall off {^eaqvamioivi mem&ranocea). Sometimes 
o. - - . „ „ , F, *'^® fever of soai- 

3 106.3 latina is in no vay 
typical. 

Further impor- 
tant symptoms : 
los-a angina, raspberry 
tongue, vomiting 
^'"^ during the prodro- 
mal stage. Compli- 
caiiona and aeqiie- 
Ice: acute nephritis, 
otitis, more rarely 
,™. ..—....- „.-.. ^- _.— .„^.~ glandular suppu- 

ration, joint affections (usually benign), endocarditis. 

Erysipelas (Fig. 3). — Incubation, 1 to 8 daya. Begins with ' 
chill and high 
fever. On the 
1st and 2d days, 
redness and 
swelling of the 
skin. -Continu- 
ous fever during 
the extension of 
the erysipelas. 
The redness and 
swelling fre- 
quently appear 
in batches, calling forth irregular remittent or intermittent 
fever. 

The redness and swelling are often confined to the {ace or to 
the hairy part of the head (erysipeia» capitis et faciei), but may 
extend to the neck and trunk. Erysipelas may follow an injury 
in any part of the body. 
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CroupoQB pneumonia (Figs. 4 and 5). — Begina with chill, 
high fever, and pain in one aide of the cheat. Continuous 
fever. Crisis between the g^ f_ 

8d and the 11th days, often 
a odd day of the dia- 
ßaee, most frequently on 
the 6th and 7th. Crisis 
fln the 3d day deceptive 
(Fig. 5) ; usually followed 
Iry renewed continuous fe- 
arer. Sometimes the crisis 
extended over several 
Öays (protracted crisis). 

Pathognomonic sign : rusty F"=- *■- ^^»^ ^^^^"^ "^ ^^°' 
Bputum, although some pa- 
tients with pneumonia have no expectoration, or a whitish- 
'ellow sputum which is not characteristic. 

Enlargement of the spleen, which does not disappear until 

implete resolution has taken place. 
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A new rise of temparatnre, indicating an advancing infiltration, 
ly follow tlie crisis. This is culled pseudocrisis. Thia is to ba 
iticated, when in apite of the fall of tevn^i:B,tuiB,*üafc-^Ä« ] 
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and rapidity of the reapiration remain abnormally high; or when, 
despite the normal temperature, the hyperleucocytosia persiats. 

Physical signs of the infiltrated lung at the height of the 
disease: dulness (with a tympanitic note) and broachial 
breathing (of. Chap. VI.)- 

If a regular crisis does not supervene, or if the fever rises 
irregularly after the crisis, it is to be referred to a pleurisy 
(serous or purulent), more rarely gangrene, tuberculosis, or 
abscess of the lung. 

Typhoid fever (Fig. 6), — Incubation 7 to 21 days. Pro- 
dromata for about a week, with indefinite symptoms of 




Fio. B.— SoniKiTio Fever Cubtb u( TTPHOin 



general lassitude. Stadium inc^vmenti, terrace-like rise of 
temperature of remittent character as it ascends. Acme 
reached on 4th to 7th day. Faatigium, continuous fever. 
Defervescence, fever remitting as it descends. Morning 
temperatures sink daily ; during the first days the evening 
temperatures reach a high point (uncertain stage, steep 
fever curve). — The duration of the 2d stage varies with 
the severity of the disease. In light cases the descending 
remission of the fever may begin on the 16th or 14th days 
or even earlier; in very severe cases the continuous fever 
may last until the 5th week. 

Further prmclpai symptoms: apathy, stupor, fuliginous, 
furred tongue. Boseola from the end of the 1st to the middle 
of the 2d week. Enlargement of the spleen during the 
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^Kacme. Meteorism. Stools, diarrhoeal of pea-soup coasist- 
^ ency. Diazoreaction in the urine, no hypeileucocytosia. 
Frequently, bronchitia. 

The diagoosia ia made by the presence of several of these signs 
at the SHJiie time ; it ia scarcely possible to do so from any single 
. Many symptoms may he absent ; for instance, decided meteor- 
1, the diazoreaction, the diarrhcea. 

The diagnosis of typhoid must embrace the week and 

tage of the disease, if possible. This is sometimes facili- 

bited by complications which mark certain periods; thus, 

nieatinol luBmorrhages take place most frequently during 

B time of defervescence ; and during this period, too, fatal 

jerforation of the intestine sometimes occurs (vid. p, 100). 

The prognosis depends, among other things, upon the 

' frequency and tension of the piUse and the degree of stupor. 

TyphUB fever (typhus exanthematiciis, spotted fever) {Fig. 

7). — Incubation 3 to 21 days. No prodiomata. 




with chill and high temperature. On the 3d day, a profuse 
roseola. Continuous fever from 13 to 17 days with slight 
remissions on the 6th to the Sth day. Temperature falls 
/ crisis, with delirium. 
The roseola soon becomes petechial. Bronchitis. The 
Btental symptoms especially severe. 

Recurrent fever (relapsing fever) (Fig. 8). —incubation 
J 7 days. No distinct prodromal atagft. '&«^&& "«SSa. i 
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chill and rapid rise of temperature. Continuous fever 5 to 7 
days. Temperature falls by crisis. Then 5 to 8 days' absence 




of fever; thereupon renewed continuous fever, usually of 
short duration. Frequently after absence of fever for 7 
days, continuous fever for from 2 to 3 days. — Great rapid- 
ity of pulse. Enlargement of the spleen. Roseola. Herpes. 
Spirochetce Obermeieri in the blood during the fever (Chap. 
XIL). 

TarioU (small-pox) (Tig. 9). — Incubation 10 to 13 days. 
The a«tual course of the disease may be divided into 4 




stages : gtage of invasion (prodi-omata), beginning with chill 
and high fever, 3 to 4 days. Stage of eruption, diminiahed 
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fever to the 9tli day. Stage of suppuration (fever of pus), 
ivere remittent fever, 9 to 11 days. Stage of exsiccation 
(diyirig up of the piipules), fall of tbe temperature by lysis. 
The eruption forms at first reil spots which gradually 
change iuto larger papulea. On the 6th day they become 
filled with a cloudy fluid, on the 8th day they are blebs filled 
with ptis ; from the 9th day the contents are poured out, aud 
the drying up begins on the 11th day. The ei-uption attacks 
the mucous membrane of the mouth and tliroat. — Severe 
drawing pains in the knees 



and back. 
Varioloid (Fig. 10) i 



the 



^.0 




mildcBt form of small-pox 
Ks it is seeo, after contar 
gion, in persons who were 39^ i 
(msuccessfuUy vaccinated 01 
?accinated more than ten 88J)^ 
^ears previously. In vario- 
loid, the period of invasion 
is followed immediately by 
the stage of drying up, with- 
out the fever of Buppura- '"'■"'- f>'^'"»"" ■""■"i^>"- 
tion. The eruption may be merely indicated or it may 
Rppeai' in some irregular form (erythema). 

Varicella (chicken-pox). — Fever begins with a chill and ia 
continuous until the drying up of the eruption, 2 to 4 days. 

Eruption characteristic: rose-colored, slightly-elevated 
spots, which soon become vesicular. Found on the gams 
and throat also. Seldom like variola, but then to be dis- 
tinguished by the fact that in varicella all the stages of the 
jruption appear simultaneously. Prognosis absolutely good. 
ji very rare cases sequelae are seen; for instance, acute 
»hritis. 

Malaria (intermittent fever) (Figs. 11, 12, 13). — Incuba- 
ion, 7 to 21 days. No distinct prodromata. Chill with high 



FEBRILE AND INFECTIOUS DISEASES 




elevation of temperature; in a 
few hours, critical descent of 
fevet, with perspiration, then 
apyrexia. Shortly before and 
during the fever, the cause of 
the malaria, the pla»modium of 
Laveran, in the blood. The at- 
tack is repeated at the same 
time of day the following day 
(quotidian type), Tig. 11 ; or on 
alternate days (tertian type), 
Fig. 12; or every fourth day 
(quartan type). Fig. 13. If the 
introductory chill appears before 
or after the regular time of day, 
it ia spoken of as anticipated oc 
postponed intermittent fever. 
Two attacks in one day characterize double intermittent 
fever. 

The diagnosia of malaria is rendered absolutely certain 
in doubtful cases by the microscopic demonstration of the 
Plasmodium in the blood; also by the establishment of 
the type of the fever, the ^ p 

enlargement of the spleen, 41x1 
and the specific control- 
ling action of from 1 to 2 *0J) 
grammes of quinine when 
this dose is administered 6 *** 
hours before the expected 
attack of fever. 

In the tropica there are 
forms of malaria in which 
the fever is entirely irreg- 
ular ; at the same time 
oi^nic affections appear, 
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Tfhich totally obscure the pictare of the disease (masked 
intermittent fever). The diaguosia is made certain only by 
the curative action of quinine. 

In the temperate climates, maluriai neuralgia is seen, 
attacks of neural paiu whifh return at certain times of tlie 
day like the paroxysms of fever. They are controlled by 
quinine (e.g., supraorbital neuralgia). 

Irregular fever, intermittent in type, which does not yield to 

quinine, and in whioh the malarial plasmcidia can not be found in 

the blood, is to he referred 

to deeply lying alaefsiea or 

endocarditis or talent tuber- 
culosis. 

Influenxa: after a short 

prodromal stage, sudden, 

usually high feyer, which 

lasts for several days in oon- 

Unuons and remittent form, 

accompanied by in t« 1 1 se p ros- 

tration and great pain iu 

the extremities. Frequently 

no localization, frequently 

catarrh of the bronchi. The 

unusually large uimiber of ^^^ ^.^ _^^^^^ ^..^^^^ ^^ Ql,.BT.^ 1«- 

Complications or aequelte is itaiirmsT Fkvee 

characteristic : respiratory 

tract (catarrhal and croupoua pneumonia) ; circulatory apparatus 
^^Ündocarditis, tlirombosis) ; nervous system (neuralgias and psy- 
^^BlOses), etc. The prognosis is good except when complications or 
^^pqnelaB set in. 

^H II. Acute Infections Diseases without Regular Course 

^B A number of acute infectious diseasra run their courses 

^^ffith irregular fever which does not conform to any type. 

The diagnosis of these diseases rests upon the local lesions. 

Follicular amygdallltls (awjina follicularis). — Redness and 

; of the soft palate, the tonsils, and the pharynx, 

ten accompanied by a white or grayisli exudate, which can 
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usually be removed without causing haßmorrhage. Strep- 
tococci are most often found in the membrane. Submax- 
illary glands frequently involved. Fever, beginning with 
a chill, continuous for several days or lightly remittent. 
General disturbanqes not very severe despite the high tem- 
perature ; if severe, diminished in a few days. An acute 
nephritis may appear after a light attack of angina. 

Abscess of the tonsil sometimes supervenes (angina apostema- 
tosd). 

Diphtheria. — Tonsils and palate covered with a grayish- 
white membrane, the removal of which produces bleeding 
from the mucous membrane. Diphtheria bacilli may be 
obtained from this membrane by culture. In severe cases, 
the membrane involves the nose, the larynx, the bronchi. 
Enlargement of the submaxillary glands. The profound 
general disturbance is characteristic (small, rapid pulse, 
stupor). Frequently, albuminuria. Fever throughout atypi- 
cal, and gives no data for the prognosis, which depends in 
part upon the severity of the local affection, in part upon 
the profundity of the general infection. Frequent charac- 
teristic sequelae : paralysis of accommodation, of the palate, 
of the extremities. There are cases of pharyngeal inflam- 
mation, in which the diagnosis between diphtheria and 
angina can not be made for some time ; the decision must 
be reached by a bacteriological examination (cf. Chap. 
XII.). 

Acute miliary tuberculosis. — Atypical fever. Marked 
cyanosis and dyspnoea. Over extensive areas of the lungs 
crepitant rales without dulness. In the urine, diazoreac- 
tion. In some cases tubercles in the choroid may be found 
ophthalmoscopically. Prognosis very bad ; deatt in from 8 
to 14 days. 

Cerel>ro-8pinal meningitis. — Irregular, partly remittent, 
partly continuous fever, with a long course and many remis- 
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■na. Deep stupor. Pathognomonic symptom: stiffneaa 
the neck. In the earl; stages, hyperesthesia of the 
tremities, slow pulse. 
The diagnosis must include the etiology. 1. Epidemic (Bpo- 
liu) meniugitia is diagnosticated by positive exalusion of other 
isesj daring ati epidemic the diagnosis is eiuier. 2. Tubercular 
meningitis may be diagnosticated iu the preseuce of tutH^rciiIoBia 
oi Uie lungg, usually somewhat advanced. Herpies labialis Dever 
^^preseut. Receatly this diaguosia h»^ beeu repeatedly made by 
^^fctding tubercle bacilli in the cerebro-spinal fluid obtained by 
^^Htmcture of the cerebro-spiual canal (lumbar puncture of Quincke). 
^^K Ideoingitis due to an extension of an nlilin media. 
^HF The »tiffnesi of the neck is usually not very distinct dnring the 
^^Bst few days, but is well elicited by the end of the ärst week. If 
^^■e meningitis advances, the stiffness disiippeai's, but the symp- 
^^Bms of paralysis supervene. A mild stUfness of ttie necb ntay be 
^^fiesent at the beginning of severe cases of pneumonia and typhoid; 
^^■teningitis may accompany these diseases. 

^H Acute aiticuUr rheumatism. — Irregular remittent fever. 
^Rtednesa, swelling, and pain in seyeral joints, usually affect- 
^wig both sides of the body symmetrically. Fever and local 
^Biffection yield in two-thirds of all cases to salicylic acid or 
^Baitipyrin. Frequent complicatious : endocarditis, with per- 
^Bnanent valvular lesions; more rarely, pleurisy, pericardi- 
HKIb. Atypical forms of articular rheumatism, especially in 
^K^norrh cea. 

^B Porotitie epidemica (mumps). — Irregular, moderately high 
^^^ver, lasting from 2 to 8 days. Fain, enlargement of one or 
^■fe)th parotids ; resolution usual, sometimes suppuration. In 
^^Bfetv cases, accompanied or followed by a febrile orchitis, 
^^Bore rarely eptdydimitis. 

^^■:8epsis (pyEemia, septicssmia, blood poisoning). — Atypical, 
^^ftually remittent fever, commonly with irregular chills. 
^^■npor, great prostration. TJaually no byperleucocytosis. 
^^Bimaxy suppui'ation often present, as, infected wounds, in 
^^■B utems (puerperal sepsis), in paronychia and phlegmo- 
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nous processes, in cavities of the head (empyema of the 
antrum of Highmore, otitis media), in the prostate. The 
entrance of the producers of the process may remain hidden 
(cryptogenetic septicaemia). Shortly before death the re- 
sponsible bacteria may be found in the blood. Pyaemia is 
charaxjterized by localized abscesses in various organs of the 
body, while septiccemia denotes the general toxaemia without 
localization. These two forms of disease frequently pass 
over into each other. In the pure pyaemic type, hyperleu- 
cocytosis usually exists. Differentiation between the vari- 
ous kinds of sepsis according to the etiology (streptococci, 
staphylococci, diplococci, etc.) has no clinical value. 

Acute endocarditis. — Irregular, usually remittent fever, 
with the physical signs of a lesion of a cardiac valve (intra- 
cardiac murmur ; the systolic murmur alone does not denote 
an endocarditis). The diagnosis must differentiate between 
endocarditis of benign (verrucous or warty) and of malig- 
nant (ulcerative) character. The latter diagnosis is certain 
when repeated chills and many cutaneous emboli manifest 
themselves. A benign endocarditis frequently becomes ma- 
lignant. An acute endocarditis develops during or after 
other infectious diseases. Endocarditis following articular 
rheumatism is usually warty, and disappears, leaving val- 
vular lesions. Endocarditis accompanying sepsis, pneumo- 
nia, gonorrhoea, usually ulcerative. 



CHAPTER III 
■diaghosis of the diseases of the hebvods system 



The foUowiog data are eapecially important in 
Bid history of nervous diseases; (1) Heredity in psycliical dis- 
, neara.stheniii, epilepsy, hysteria; syphilis in tlie parents. 
(S) Previous disease, especially syphilis, acute infectious disease. 
18) Causes and predisposing factors ; trauma, exposure, fright, 
fctoxications (lead, mercury, alcohol, excessive use of tobacco). 

The serial data for registering the slalug priesens are to be 
loand OD page 2, under B. I. The disturbances of sensation 
and motility require special consideration (B. I. 6), for which the 
following guide or scheme is in use at the 1st Medical Clinic of 
_Berlin : — 

STATUS OF NERVOUS SYSTEM 
A. Motion 
, Position of (he limbs at rest. 
, Abnormalities in position. 
. Atrophy V 

, Abnormal involuntary movements (tremor, convnlaive 
movements) V 
. Movemenln. 

a. Free, active. 

b. With resistance, active, 

c. Passive. 



^ 



1. Face 



. Are both halves symmetrical ? 
Equal palpebral fissures? 
Equal nostrils ? 
Mouth, straight or croohed? 
Are the eyes normal or quiet? 
Pnpib equal t 
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n. Request the patient to wrinkle the forehead, close the eyes, 
pucker the mouth, laugh, blow out the cheeks, extrude the 
tongue, move it to right and left, move the eyes (to the 
right, left, upwards, downwards, and to converge). 

2. Cavity of the Mouth ; the Larynx 

I. Condition of the soft palate and uvula. 
n. Elevation of the same in phonation. 

3. Throat and Neck 

I. Position of the head. 

n. Turn head to right and left, bend it forwards and backwards 
(oppose resistance lastly). 

4. Shoulders and Arms 

I. Appearance of the scapula, position of the arms, of the fingers, 

size of the thenar and hypothenar eminences, condition of 

interosseous spaces. 

II. Elevate the shoulders, raise the arms (to the vertical position), 

abduct them, hold them horizontally forwards. 

Flex and extend the forearm. 

Pronate and supinate. 

Flex and extend the fingers, spread them apart, close the 

thumbs upon the palms. 

Force of grasp. 

5. Legs 

I. Condition of the trochanters. 
n. Elevation, abduction and adduction. 
Flex and extend the legs. 
Flex and extend the feet. 

6. Trank 
I. Breathing (rhythm) ? 
Abdomen (retracted)? 
Spinal column (shape) ? 
Buttocks (hypertrophied or atrophied) ? 
n. (Only necessary if a disturbance is perceived during in- 
spection). 
Bend trimk forwards, backwards, to the sides, take deep in- 
spiration, cough. 
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7. Bladder and Rectum (inquiry) 

8. Equilibrium with closed eyes 

9. Gait 

10. Ability to graap objects 

11. Speech 

12. Chirogiaphy 

B. Sensation 

I. Subjective signs: deafneaa, formication, pain, etc. 
~. Objective examination. 

a. Sensibility of the skin. 

1. Most gentle contact. 

2. Painful pin pricks. 

3. Colli. 

4. Heat. 

b. Muscular sense. 
1. Sensation of movement. 

c. Visual field. 

d. Hearing. 

e. Smell. 
/ Taste. 

C Reflexes 

a. Skin reflex. 

Beflex of sole and paba, cremaster, abdominal, lids, con- 
junctiva, palate. 

b. Tendon and periosteal reflex. 

Patella, tendo Achillia, foot clonus, wrist, biceps, tiiceps. 

c. Pupillary reflei. 

Condition of the sensoriu-m : dulneaa, stupor, apathy in 
'ebrUe diseases is an indicatioii of an intense infecfdon, and 
Qggests a grave prognosis, These mental states are of 
Hagnostic value in typhoid, meningitis, miliary tuberculosis, 
epsis. 

In rumrfebrile diseases apathy and stupor are, as a rule, 
he precursors of complete unconseioiisness (coma, lethargy). 

Coma is present iu cases of : 1. Poisoning ; in these cases 

le history will determine the condition, or, better, the e 
Ltiou for poison of the contents of the stomauh obtained 
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by lavage. 2. Apoplexy; often recognized by the coinci- 
dent facial palsy, or by a hemiplegia ; the deeper and the 
longer in duration the coma, the worse the prognosis. 
3. In increased cerebral pressure, for example, induced by 
tumors, associated with choked disc. 4. In the course of 
the diseases due to perverted or defective metabolism, 
especially diabetes; recognized by the deep and laborious 
respiration (intense breathing of Kussmaul), Usually lethal 
in termination. It is seldom present in carcinoma and 
ansBmia. 5. During the course of nephritis (urcemic coma), 
commonly preceded by repeated attacks of convulsions and 
high arterial tension. An important diagnostic rule may 
be thus derived: in every case of coma arising from an 
unknown cause, the urine should be carefully drawn by 
catheter and examined for both albumin and sugar. Mark- 
edly rigid radial arteries would point to cerebral apoplexy. 
In many cases the diagnosis will be determined by the 
history obtained from the relatives and friends. 

Dulness of the sensorium, ranging from slight apathy to stupor, 
is often a sign of an existing psychosis, which could be diagnosed 
by the presence of hallucinations and delusions, but better by the 
exclusion of all the above-mentioned visceral causes of coma. 

It is especially important for the diagnostician to recognize the 
psychoses due to certain drugs (salicylic acid, bromides, etc.), to 
chorea, to certain of the last stages of heart affections, to all con- 
ditions of inanition ; in all these there are illusions and hallucina- 
tions of hearing and sight, as well as delusions of persecution and 
those of a religious character. 

Essential mental disturbances (mania, melancholia, paranoia, 
paretic dementia) in well-developed cases are readily recognized, 
and would most likely be turned over to asylums (strict legal forms 
being observed). Most frequently the first indistinct beginning 
of dulness of judgment or of perception succumbs to the acumen 
of the physician. 

To determine such indefinite psychical anomalies (motiveless 
pleasurable and painful feelings, sudden change of mood, diminu- 
tion of intelligence and of memory, moral decrepitude) the phy- 
sician must carefully investigate whether the case is one of psychic 
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^fae&ctioi) to a somatic functioiial disturbance or of a beginning in- 
^^tanity. In the latter case the signs of an impending paralytic 
dementia ought to be looked for : iridoplegia, inequality of the 
pupils, absence of or increase of the knee jerk, diaturbances of 
speech, etc. The further elucidation of this most highly impor- 
tant question would be transferred to the psychiatrist. 

Deiirium in febrile diseases is conditional to the height of 
|3ie fever and of the Intoxication ; it ia without essential 
prognostic significance. It occnrs frequently before the 
crisis of the disease (perturbatio crilica), after its crisis 
(delirium of defervescence), aiid it is often the sign of col- 
When accompanying pon-febrile affections (irrespeo- 
Bva of the psychoses and intoxications, especially alcoholism), 
} always an indication of intense exhaustion (inanition, 
telirium). 
Diffuse lieadaclie when transitory is usually of small diag- 
jstic importance (as in fever, over-exertion, excesses, dyspep- 
nstipation, female genital affections, etc.). Paroxysmal 
üBadache is often confined to one side of the head. Migraine : 
lie latter is chiefly associated with dyspeptic signs, and 
Eten terminates in an attack of vomiting; not infrequently 
B it, limited to the course of distribution of certain nerve 
inks ; when occurring thus, painful points on pressure 
iay be elicited. Neuralgia: continuous headaches occur in 
nirastbenia as well as in chlorosis, heart diseases, etc. ; 
jThen occurring with diabetes it denotes a grave form of the 
e. /( is ofien the ßrsl sign of a developing tiraimia. It 
«ours in tertiary syphilis, and is then especially noc- 
iurnal (dolores osteocopi). 
^^_ Vertigo. Occurs frequently in gastric and intestinal dis- 
When present in a heart affection it points chiefly 
) a stenotic lesion. It accompanies an»mia. When cou- 
»mitant with shrill tinnitus aurium, it indicates an aural 
ase (labyrinth), and is known as the Mhilh-e symptom. 
I is also present in cases of cerebral tumors and a^ec.«! 
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affectioiiB of the cerebellum. It is not infrequently a 
ated with imperative movements. 

Anatomical Introduction 

An intimate knowledge of the anatomy of the central n( 
system is essential in order to form a correct diagnosis of the 
TUioua forme of disease of the s 
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The moat important anatomical features which t 
for clinical work are here briefly presented. 

The motor tracts proceed from the psychomotor centres of the 
cerebral wrtex (Fig. 14). 
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The centre for the voluntary movements of the arm lies in the 
middle third of the pre-central convolution ; the centre for the face 
and tongue in the lower third of the same convolution ; that for 
the motion of the legs, in the upper third of both the pre-central 
and post-central gyri and in the para-central lobule, which unites 
these two convolutions on the mesal face of the hemisphere. The 
motor centres of speech lie in the posterior part of the left inferior 
(third) frontal gyrus and in the insula (island of Reil) (between 
the inferior frontal and the superior temporal gyri). The sensory 
speech centre lies in the temporal lobe (first left temporal gyrus). 
The cortical visual centre is situated in the occipital lobe (for 
hemianopsia see p. 38, cerebral nerves), the cortical auditory 
centre in the temporal lobe. 

The motor fibres proceed from the cortical centres through the 
corona radiata to the internal capsule (Fig. 15). 

Here will be found the pyramidal (motor) tract in the middle 
third of the posterior haK of the internal capsule, and between the 
thalamus and lenticular nucleus, closely bordering on the fibres 
which control voluntary facial movements.* This location is the 
seat of predilection for cerebral haemorrhages. 

Proceeding through the internal capsule, the motor fibres con- 
tinue to the pes (ventral portion of crus cerebri) ; the sensory fibres 
proceed through the tegmentum (dorsal portion of crus cerebri) 
into the pons. From the pons they go into the medulla (oblongata), 
where they constitute the pyramids, and there decussate for the 
most part. In the spinal cord (Fig. 16) the decussated motor fibres 
proceed downwards in the crossed pyramidal tract, the very few 
fibres which did not decussate proceeding downwards as the un- 
crossed (anterior) pyramidal tract. 

The motor fibres proceed from the pyramidal tracts to the an- 
terior cornua of the central gray matter of the spinal cord, and from 
there leave the cord by way of the anterior spinal roots and the 
peripheral nerves to reach the muscles. 

The trophic centres for the pyramidal tract lie in the cerebrum, 
and when any part of the motor tract is injured there ensues, in 
addition to the consecutive paralysis, a descending degeneration of 
the pyramidal tract ; the trophic centres for the peripheral motor 
nerves lie in the ganglion cells of the anterior cornua. A lesion 
of this organ or one peripheral to it induces degeneration of the 
nerves and paralysis and atrophy of the muscles supplied by the 
structures concerned. 

The sensory tracts run upwards in the posterior columns and 
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Paralysis 

(The absolute inability to move a limb is called paralysis; 
D motor weakneaB of a limb is given the name paresis.) 

When the presence of a paralysis or paresis is determined, 
^e following features should be elicited : — 
I 1. Is the paralysis limited to one side of the body 
, fur example, paralysis of the right ana aai 
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right leg) ; does it involve both sides {paraplegia, e,g., both 
arms or both legs) ; or is it limited to one extremity or to a 
group of muscles (monoiilegia, e.g., one arm, or the servati 
group) ? All hemiplegias are produced by lesions of the 
cerebrum, paraplegias by lesions of the spinal cord, although 
multiple neuritis occasionally is the cause of the latter. 
Monoplegias depend upon lesions either of the cerebrum 
or of the peripheral nerves. 

2. Is the affected member ^acric? or spastic ? 

Flaccid paralyzed limbs are easy to move by passive motion, 
but a spastic condition of the limb presupposes an extensive re- 
sistance to any attempts of motion, or a convulsive contraction 
ensues on such attempt. The reflexes in the latter condition of 
spastic paralysis are increased in the affected limb. 

Spastic conditions ensue when contracture develops in the 
paralyzed muscles or in their antagonists, and further in those 
conditions of increased reflexes like those accompanying degenera- 
tion of the pyramidal tract. 

3. Does atrophy exist? Atrophic palsies depend upon 
lesions of the peripheral nerves or of the anterior cornua of 
the spinal cord, or of the cranial nerve nuclei or of the pons. 

The organic paralyses are in direct contrast to the func- 
tional, which do not depend upon anatomical causes but 
upon an affection of volition (hysterical paralysis, paralysis 
of fright). The functional palsies are recognized by the 
following criteria : there is an absence of trophic and elec- 
trical disturbances ; there are present and coincident with 
the palsy certain definite signs of hysteria, such as hemian- 
sesthesia, convulsions, contractures, etc. ; above all they may 
be recognized by the general psychical character of the 
patient. 

Hemiplegia 

It is important in this condition to determine the etiology 
and to locate the part of the cerebrum which is involved 
in the process producing this symptom (localization). 
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Etiology 

Embolism. The hemiplegia is suddenly produced, in- 
rolves chiefly the Sylvian artery, and is thereby associated 
with motor aphasia. It is necessary to determine the origin 
t the source of the embolisia, e.g., affections of the left aide 
f the heart. 

. Apoplexy. It appears suddenly, and is proven by an 
B«d3ting arterio-scleroais or of contracted kidney. It in- 
iTOlves chiefly the large central ganglia (corpus striatum, 
(internal capsule) (Fig- 15), and occurs frequently without 
laphasia. It is usually accompanied by a long-continued 
(Äomatose condition. 

3. Syphilis. It may be the result of a focal softening 

induced by the closure of an artery whose walla have been 

äie seat of a syphilitic endarteritis. It develops slowly, 

tnd la often preceded by prodromal headaches and vertigo ; 

tea there develop other focal lesions, manifesting them- 

^slves at times in ocular palsies, paralysis of muscles on 

■be other side of the body, disturbance of speech such as 

Känarthria. The proof of an existing or preöxisting syphilis 

will assist in determining the etiological factor of the 

hemiplegia. Very often antisyphilitic treatment produces 

a favorable result. 

L 4. Simple focal soßening due to arteriosclerosis. The 

n|tagnostic factors in this case are old age, existing arterio- 

Htelerosia, absence of syphilis, no improvement with anti- 

^nphilitic treatment. 

^K B. Toxic causes. It occurs with orasmia, in the last 
^Bages of carcinoma and phthisis, and is then evanescent 
^■id atypical in character. 

^B It ia wise to regard tentatively that hemiplegias occurring 
Hk the young ai'e of syphilitic basis, and to always subject 
^B those patients in whom there is a doubt as tu the etio- 
^Rieal ffictoi to antisyphilitic treatment. 
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Loctützation of the lesion giving rise to hemiplegia may 
often be determiiied by the simultaneous involvement of 
the cerebral nerves and speech. 

The following focal lesions should he chiefly borne in 
mind : 1. Hemiplegia with motor aphasia indicates a lesion 
of the third left frontal convolution. 2. Hemiplegia with 
lower facia! palsy, a lesion in the posterior half of the 
internal capsule. 3. Hemiplegia with hemiauEeatheaia, a 
lesion in the posterior division of the same half of the in- 
ternal capsule. 4. Hemiplegia with alternating (crossed) 
ocular palsy, a lesion in cms cerebri. S. Hemiplegia with 
alternating (crossed) facial paralysis (Ovhler), a lesion of 
the pons. 6. Hemiplegia with anarthria and deglutitory 
palsy, a lesion of the medulla oblongata. 

Pakapleqia 

It is necessary to decide whether the paraplegia is the 
result of a lesion, of the »pinal cord or of apenpfter«/ neuritis. 
All spastic paraplegias may be assigned to spinal cord 
lesions. The following features must be determined in a 
flaccid'^ paraplegia: 1. Whether the sphincters (bladder, 
rectum) are involved, a condition which arises only in spinal 
cord disease. 2. The reflexes; they are absent in neuritis, 
and are exaggerated in spinal cord disease. 3. The el 
ology ; paralysis due to alcohol is of peripheral origin. 

Id a few individual cases it may be extraordinarily difficult 
differentiate between poliomyelitis (a disease of the gray substance 
of the cord) and a, peripheral neuritis, because in exceptioai ' 
tbe involvement of the sphincters occurs in neuritis; just 
reflexes may in the aanie manner be exaggerated in the hypei 
sesthetic stage of a neuritis, so may the reflexes be absent 
myelitis which destroys the reflex arc. 

1 Haj we nse tbia adjective to denote what is expressed in tbe Oetmi 
"schlaffsD Paraplegien "1 The anthor means tlie paraplegia associab 
with flacdd, limp, or relaxed mnscles, as tha antitbesis to tbe «pastW 
paraplegia. — I'BE Tbanslaiobb. 
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Should the diagnosis of a cord lesion be made, it is 
Bcessary to establish the following data: — 

1. The seat and extent of the disease ; paralysis of both 
pegs indicates a lesion in the lumbar and lowev dorsal seg- 
ments of the cord; paralysis of both legs and arms, a lesion 

Wet the upper dorsal and cervical segments. 

2. The nature of the pathological process, whether a 
■inyelitis, a tumor (aneurysm very seldom occurs), carcinoma, 

tabercular caries, or syphilis. A tumor, or caries, must be 
^Ipable (the vertebra most be carefully examined), car- 
inoma and tuberculosis in other organs must be demon- 
' Btrated in order to establish a positive result. The clinician's 
thoughts should turn to aneurysm if there be a concomi- 
tant arterio-sclerosis or an idiopathic cardiac dilatation ; to 
syphilis if the cranial nerves be also involved, or if a specific 
infection is conceded. 

In aJl doubtful cases antisyphilitic treatment should be 
pven. 

Paraltsbs oy the Cerbbrai. and Spinal Nekves 

Paralysis of the cranial nerves. This is recoguined by the 
defective function of the muscles supplied by them, and can 
te determined by the anatomical relations (Fig. 17). 

The most important signs are here mentioned ; — 
Olfactory lesion is to be determined by disturbance of the sense 
d smell, -which should be tested by the use of odorous but not 
tritating substances (musk, asafcetida,}. Still one must bear iu 
Odnd the possibility of disease of the nasal mucous membrane and 
tt nitsal occlueioiL. 

Oplie nerve lesion will be indicated by diminution of vision, 
imitation of the visual field, color-hlin.dnes3. (In every case an 
c^hthalmoBcopic examination should be made.) 

Hemianopsia or hemiopia (the loss of sensation in one half of 
the retina of each side) depends upon lesion of the occipital lobe 
m of the optic tract as far aa the chiasm. The focal lesion is 
Sphalad to the corpora quadrigemina in homonymous hemianopsia 
1 the pupillary light reaction is normal; on the other baud. 
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should the piipillaiy reflex be ab.'wnt tor those visual raj^ whichl 
fall Qpon the paralyzed halves of the retina, the caiiBa of tlie hemfr^ 
auopaia miiat be sought ventral to the corpora quadriga min a oi 
the optic tract. The latter condition is called hemiannpic iridopleg 
or kemiopic pupillary reaction. Amblt/opia 



Fib. It. —The Basi or thb Bbmh ahd tue Cbuiul Nhtib. (Amx Rimn.) J 

indicates lesion of the optic nerve anterior to the chiaam; it mtm 
alao be induced b; tosic influences (tobacco amblyopia, urtemiM 



Motor oeuli paral^tis is shown bj a divergent strabiamus, dilata 
tion of the pupil (myilriaait'), double vision (^diplopia), closure o' 
the upper ejelid (^plonU). 

Recurrent ocular motor paralysis accompanies conditions of tnM 
grahi<-, which may lost for weeks or months (migi'^ine ophthalmiquM 
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Charoot), but in such caees the doubt of an organic cerebral 
ion (paretic dementia) should alwaja be entertained. 
Mydriasis may also be produced by an irritation of the Bjiiipa- 
thetic, auch as resulta from migraine, trauma, pressure, diseases of 
the cervical cord, poisoning from atropine, cocaine, etc. It may 
be also reflex, aa in great fright, severe dyspnosa, intense pain. 

Meiosi*, contraction of the pupil, depends upon an irritation of 
the motor oculi or lesion of the cervical sympathetic ; It is uni- 
lateral in migraine, and may be the result of the pressure of a 
tnmor on the cervical sympathetic ; it is bilateral in affections of 
the cervical cord and in pilooarpine poisoning, etc. Concerning 
reflex iridoplegia, see p. 56. 

TroekUaris paralysis is shown by the inability to move the eyes 
upwards and outwards. 

In abducejis paralysis the eye can not be moved outwards. 

Certain abnormal positions of both ocular globes point towards 
central focal lesions (associated palsies, nuclear palsies); for in- 
stance, both eyes are immovably lixed looking to the riglit. 

When the muscles of mastication will not perform their func- 
tion, it indicates a paralysis of the motor division of the irigemxnua. 

Facial.palsy is indicated by a loss of function of the muscles of 
expression. The exact seat of the lesion which produces the 
interruption of motor conduction may be determined according 
aa the sense of taste, the salivary secretion, hearing, tlie uvula may 
be involved (Erh's scheme). 

DiBturbances of hearing may indicate an aeusticus affection. An 
otoacopic examination should, however, decide. 

Oloixopharyngeal paralysis is indicated hy a disturbance of taste 
in the posterior part of the tongue. 

Bypoghstal tesioa is shown by the deviation of the tongue to 
one side or the other. 

Sjnnol accessory lesion produces a paralysis of the stemo-cleido- 
d and trapedus. 

stric lesion presents an increase in pulse beat and a 
f of respiration. 

Legions of the nerves of the cord are recognized by the 
a of function of the muaclea which they supply. 

f the symptom groups which commonly appear are here 

I:— 

> paralgsia is the paralysis of the deltoid, biceps, brachialis 
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anticuS) supinator longus, and the infraspinatus. It is due to a 
lesion of the brachial plexus (5th to 8th cervical and 1st to 2d 
dorsal nerves). 

Median nerve lesion. In this affection, it is impossible to pro- 
nate the forearm and flex the hand; likewise the flexors of the 
thumb, and their antagonists, and the flexors of both the last 
phalanges are involved. The proximal phalanges can be flexed, 
and the third, fourth, and small Angers are capable of motion. 

Ulnar nerve lesion. Flexion and motion of the hand to the 
ulnar side and flexion of the third finger are disturbed. The 
small finger is motionless. The proximal phalanges can not be 
flexed. Extension of the terminal phalanges of the last four 
fingers, and abduction and adduction of them are impossible. 
When the affection is of long standing, the characteristic picture 
of the ** claw hand " is presented ; in this case the first phalanges 
are strongly extended, the end phalanges completely flexed, and 
the interossei muscles are much atrophied. 

Radial nerve lesion. The hand hangs in the condition of flex- 
ion, perfectly limp, and can not be extended. The fingers are flexed, 
the first phalanx can not be extended. The thumb is flexed and 
adducted and can neither be abducted nor extended. The ex- 
tended forearm can not be supinated ; in the condition of flexion, 
however, supination may occur by action of the biceps. 

Phrenic nerve lesion produces paralysis of the diaphragm, with 
its characteristic modification of respiratory movements ; that is, 
forcible superior thoracic respiration without the inspiratory pro- 
trusion of the epigastrium. 

Peroneal nerve lesion produces the characteristic limp drooping 
of the foot, especially noticeable on walking. Dorsal flexion of 
the foot and toes, abduction of the foot, and elevation of its outer 
border are impossible. When of long duration there results a 
permanent position of the foot which necessitates the walking on 
the toe tips {pes equinus) . 

Tibial nerve lesion produces a loss of plantar flexion of the foot 
(the patients can not stand on their toe tips) as well as adduction 
of the foot and plantar flexion of the toes. 

The diagnosis of lesions of the cranial or of the spinal 
nerves requires, irrespective of a knowledge of the ana- 
tomical relations, an investigation of the following data: 
1. The cause must be determined, whether trauma, pressure, 
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exposure, or an infectious inflammation due to acute or 
chronic disease. 2. The intensity of tlie disease. This is 
recognized by the ehai-acter of the electrical reactions (see 
p, 64). Three forma are recognized: «. The mild form, 
characterized by a normal electrical reactiou of the para- 
lyzed muscles, b. Erb's middle form by a partial reaction 
of degeneration. In these cases the irritability of the nerve 
diminishes without being extinguished, while the galvanic 
irritability of the muscles on direct application of the cur- 
rent to them is increased ; the anode closure contraction is 
greater than the cathode closure contraction, AnCc > CaCc ; 
all contractions are slow. c. The inteiiae fonn, character- 
ized by the complete reaction of degeneration, which mani- 
fests itself in a complete loss of faradic and galvanic 
irritability of the nerves, loss of faradic irritability of the 
Luscles, in a quantitative and qualitative change in the gal- 
ClLaic irritability of the muscles ; the contractions resulting 
torn the application of an electrical stimulus are slow and 
wavelike. The anode closure contraction is equal to the 
Dathode closure contraction, AnCc = CaCc. 

Speech disturbance. — It is necessary to distinguish between 
Ipeech disturbance due to functional inactivity of the muscles 
'atiartkria) and defective speech production where the mus- 
nilar apparatus is wholly intact (aphasia). Anaithria is the 
isult of a lesion of the medulla oblongata (bulbar symptom). 
In aphasia one must determine whether the patient has a 
■ae conception of the spoken word and is prevented only in 
ansferring the proper concept into speech (motor apjiaaia 
r ataxic aphasia), or whether the conception of speech is so 
ist that he does not understand the sense of the word pro- 
9unoed to him and is unable himself to produce word con- 
(aensory aphasia or ajiinesfc aphasia). The site of the 
lion producing ataxic aphasia is in the convolution of 
the third left frontal convolution; that of sensory 
ihasia is in the first left temporal convolution. 



52 DISEASES OF THE NERVOUS SYSTEM chap. 

which the tetanus-bacillus entered the system. The wound will 
often be found to be very slight, or even already healed. The 
prognosis may be more favorably affected at times when the for- 
eign body (splinter, etc.) which caused the wound has been re- 
moved. It is also important to determine the period of incubation ; 
the longer the duration of this, the better the prognosis. 

Localized spasm in the course of distribution of certain 
nerves results partly as a reflex phenomenon, and partly as 
an individual disease in neuropathic subjects. 

Localized tonic spasm occurs along the course of the trigeminus, 
in the muscles of mastication (trismus), iu tetanus, meningitis, 
epilepsy, hysteria. In such cases artificial feeding may have to 
be used. 

Painful spasm of the legs (cramp) is often noticed after strong 
muscular effort, in the hysterical and the alcoholist, and in isolated 
cases of gout and diabetes. 

Rhythmical contractions Yfhioh repeat themselves and which are 
partly continuous and partly occur at intervals are called tic 
convulsif We recognize tic convulsif in the distribution of the 
facial (spasm of the muscles of mimicry), of the spinal accessory 
(tic of the sterno-cleido-mastoid), seldom, though, in the distribu- 
tion of the spinal nerves (tic of the rectus abdominis, of the psoas). 

Intention spasm or tonic spasm, occurring at the beginning 
of voluntary movements of the muscles, is the pathogno- 
monic symptom of TJioinsen's disease (myotonia congenita). 
This disease is one of lifelong duration. 

Every voluntary muscle which had been previously at rest be- 
comes, when put into action, the seat of a mild tetanic contraction ; 
the patient can not immediately relax the muscle at command, he 
is, therefore, unable to carry out coordinated movements; after 
long tedious motion the contraction becomes less intense. The 
electrical reaction is peculiarly altered, giving rise to the myotonic 
reaction of Erb. 

Tremor in muscles at rest is the sign in nervous people of 
intense psychical excitement. JWsftiteitf tremor without any 
pathological significance occurs often in old people (tremor 
senilis), but it is characteristic of chronic alcoholism and of 
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sedow's disease. Extensive tremuloua movement ia sig- 
ificant of paralysis agilans. 

' The tremor ia alow (5 to 6 oscillations in a second) in the senile, 
^ sclerosis and iu paralysis agitans ; it is quicker (10 to 13 oscil- 
ia) ill alcoholics and in Basedow's disease. 

. Tremor ia voluntary muscles which are put into exercise 
mtiniention tremor) is patliognomoaic for multiple scleroals; 
It disappears during sleep, however. 
Tremor of the eyes (tiyslagmus) occurs in niultdple scle- 
orkmen who having been confined in the dark are 
Ifeuddenly exposed to light (nystagmus of miners), in hysteria, 
and in certain nervous affections of the eyea. 

Choreic movements, involuntary uncoordinated movements, 

which embarrass voluntary movements and interrupt them, 

^^od which only cease during sleep, are pathognomonic of 

^Hiorea {St. Vitus'a dance), which is a functional neurosis. 

^HChey occur very seldom in cerebral lesions. 

^^ Choreic movements also appear as an indication of an intense 

cerebral intoxicatian in infectious diseases, as in typhoid and 

miliary tuberculosis. 

The following are not of essential significance : — 
Athetoid moaemenis. They are involuntary peculiar abductions 
and flexions of the Angers indicative of a special affection (alheiBsis) 
or are a symptom of certain central nervoiu affections (especially of 
.cerebral palsies of children). 

Imperative monemenU are noteworthy in lesions of the cerebellum; 
ly occur as coordinated spasmodic movements (laughing spasms, 
•aming epaams, jumping spasms) in hysteria and epilepsy. 
Catcdeplic rigidity of the muscles is noticeable in hysteria, in the 
inotic state, also in meningitis, in certain psychoses (^melancholia 
mitd). The limbs remain fixed immovably in any position in 
Itch they may be placed. 

The Reflexes 
^ It is necessary to distinguish between akin and mucous 
lembrane reflex, tendon reflex, and reflex function, whose 
lations to ea^li other may often be entirely different. 
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By skin reflex is meant the muscular contractions induced 
in a reflex manner by irritation of the sensory nerves of 
the skin. 

This reflex may be elicited by tickling, pricking, stroking, 
by cold (touching with ice). 

The usual examination comprises a test of : — 

1. The plantar reflex, produced by irritating the sole of the foot, 
which is followed by a dorsal flexion of the foot and even of a 
flexion of the lower extremity on to the abdomen. 

2. The cremaster reflex. Stroking the inner aspect of the thigh 
produces reflex movement of the testicle. 

3. The abdominal reflex, produced by irritating the skin of the 
abdomen, which induces a contraction of the abdominal muscles of 
the same side. 

4. Gluteal, scapular, mamillary reflexes are of slighter impor- 
tance, and are often absent under normal conditions. 

Diminution or loss of the skin reflex always results when 
the reflex path (centripetal nerve, anterior comu of the 
cord, and motor nerve) is interrupted ; therefore it is to be 
found in disease of the peripheral nerves and of the spinal 
cord. 

Increase of skin reflex occurs in : 1. Cases of increased 
irritability of the parts concerned in the reflex arc : hyper- 
sesthesia of the skin, strychnia intoxication, certain neuroses. 
2. Gases of restoration of certain interrupted processes, as 
in diseases of the brain and spinal cord. 

The mucous membrane reflexes are : 1. Conjunctival and corneal 
reflexes, which manifest themselves in closure of the eyes when 
the conjunctiva and cornea are respectively touched. 2. Retching^ 
by irritation of the pharynx. 3. Sneezing, when the nasal mucous 
membrane is irritated. 4. Coughing, on irritation of that of the 
larynx and respiratory passages. 

Tendon reflex is the term applied to the contraction of a 
muscle which is induced by irritation of its tendon, perios- 
teum, or fascia. 
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1. Patellar reßex (knee jerk, knee phenomenon). If the patellar 
adon he etruok hj a percuaeion hammer ^ while the leg is flexed 
aad hangs perfectly flaccid or limp, the leg is thrown into a for- 
wards and bcuskwards movemeitt by the resulting contra:ctioii of 
the quadriceps extensor muscle. It ia necessary in eliciting this 
phenomenon that the attention of the patient be withdrawn from 
his knee. For this purpose it is well to make use of Jemtriusik's 
triak ; to have the patient clasp his hands across his chest and to 
poll at them with all his strength; at the nioment in which he is 
Nierting the pull, the tendon should be struck unexpectedly. 

'. Achilles tendon reßex. The Achilles tendon should be sud- 
y Struck while the foot of the ]>atient is slightly flesod; the 
istrocnemius will thereupon distinctly contract. This refles may 
^ absent even in the normal person. 

3, Fooic/onus (foot phenomenon). The foot should be suddenly 
ad forcibly flexed dorsaUy while the knee is slightly flexed ; 
hereupon there follows an energetic tremor of the foot. It is 
Bry seldom found in health. 

4. Tendou reflexes o£ the upper extremity appear very seldom 
1 normal conditions. 

The loss of tendon reflexes occurs whenever there is an 
Btermption or break in the reflex arc. The reflex path ia 
sj way of the sensory nerves, the posterior columns of the 
Old, the anterior comua, and the motor nerves. Hence the 
Kidon reflexes are absent in all peripheral lesions, such as 
lultiple neuritis, diphtheritic and alcoholic neuritis, and 
faumatie lesion, in the degenerations of the posterior col- 
onns, as in bibes, and in the diseases of the gray substance 
if the lumbar cord, as in poliomyelitis. 

Recently the loss of tendon reflex has been demonstrat«d in 
Wchectio conditions as they occur in pernicious anfenda, and in 
be grave form of diabetes. 

Exaggeration of reflexes occurs whenever the reflex in- 
ibitory centres are diseased. These centres are probably 
itasted in the brain, and send out their impulses along 
'$Üia which proceed through the pyramidal tracts of the 

1 "Dw Bngei tips »111 anawer the same purpoie. — Th« Ti(AHSU.tob8. 
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cord. Therefore exaggeration of the reflexes will be found 
in cerebral paralysis, as well as in chronic myelitis ; that 
is, in that form which gives rise to spastic paralysis. 

Reflex functions : 1. Pupillary reaction to light and to 
accommodation. 

The pupillary sphincter muscle is supplied by the motor oculi 
nerve and the pupillary dilator by the sympathetic. Irritation 
of the motor oculi results in contraction of the pupil; irritation of 
the sympathetic produces pupillary dilatation. To these conditions 
the respective names of myosis and mydriasis are given. Paralysis 
of the motor oculi produces dilatation, that of the sympathetic, 
contraction of the pupil. The centre is said to be placed in the 
inferior cervical segment of the cord {centrum cilio-spinale). 
(Compare p. 47.) 

The pupillary reaction may be absent in various cerebral 
affections. Reflex iridoplegia is of very great importance as 
a diagnostic sign of tabes dorsalis. It shows itself as fol- 
lows : the pupil contracts on accommodation, but not to light. 
At the same time it very frequently occurs in tabes that the 
pupils are extremely small (myosis spinalis) and unequal in 
size. Reflex iridoplegia further is an early symptom of 
paretic dementia. 

2. Disturbances of defecation and of micturition, as well 
as of the sexual reflex (vesical tenesmus, incontinence, con- 
stipation, but seldom incontinence of fteces) are pathogno- 
monic of disease of the lumbar cord, especially of tabes and 
diffuse myelitis. Impotence often appears early in locomotor 
ai/äxia. 

Impotence is also a symptom of diabetes and Bright's 
disease, as well as of conditions of irritable weakness or 
exhaustion in neurasthenics. 

Of less diagnosti(; importance is the direct mechanical irritar 
bility of the muscles, which, as a rule, are well preserved. 

Paradoxical contraction of Westphalj which occurs among other 
diseases in multiple sclerosis, paralysis agitaus, has been up to this 
time of little value. It consists in the fact that when the foot is 
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ssively flexed dorsaJl;, ib will remain for some minuteH in tbia 
esitioa, even niter being left alone, aud the tendon of tbe tibialis 
kticuB muscle becouiea prominelitly visible. 



The DisTUKBANCES OF Sensation 

The diagnosis of every disease of the nervous system can 
fonly be completed after a thorough test of sensation. Dis- 
Btatbances of sensation are pathognomonic of many diseaass of 
the brain and spinal cord ; for instance, lesion of the inter- 
nal capsule, tabes, syringomyelia, neuritis. In many other 
I the extent and intensity of the diseased process can 
■only be determined by an examination of the sensation. 
We designate as anmstheaia the loss or diminution of 
isation ; hypercßsthesia the increase of the same so that 
»ery weak irritations are perceived as stroug ones. Parces- 
eslas are abnormal sensoi-y perceptions, such as itching, 
Brawling, formication, the sensation of being stroked with 
Neuralgias are pains, chiefly paroxysmal, in the 
tourse of certain nerves. Pressure pomts are those points 
W-here the nerve appears directly beneath the skin or on the 
»no which are especially painful on pressure. 
The neuralgias are special aflections, aa, for instance, trigeminus 
Pneuralgia, supraorbital neuralgia, sciatica. 

There are special forma of neuralgia which recur paroxysraally 
at a definite period of the day and which are occasioned by malarial 
infection (malarial neuralgia, latent intermittent) ; these forms 
auccumb to large doees of qaiuiue. 

. complete test of sensation must regard the various 
alitiea of sensation of which each may be tested in various 
s (partial amethesia). 

'e should test tactile sense, pain sense, space sense, 
reSBUre sense, dynamic sense, muscular and articulation 
le, temperature sense, and electro-cutaneous sense. 

e teats should be made at viiiiiius jic^i'iuJ», -m tlm undivided 
sntion of the patient is necessary. 
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1. Tactile sense. The various regions of the skin should be 
touched lightly with a brush, the eyes of the patient should be 
closed, and he should be directed to say "yes" at each toucb. 
In some cases, especially in tabes, the answer of the patient may 
come some time after the touch (delayed conduction). 

Hypercesthesia in the extremities occurs among other symptoms 
as a sign of neuritis ; it occurs also in the prodromal stage of some 
acute infectious diseases, as in typhoid, for instance, and during 
the entire course of meningitis. 

2. Pain sense is tested by pricking with a pin, by pinching, and 
with strong electric currents. A nalgesia is the lack of sensation 
(irrespective of the ordinary sense of touch) to the usual painful 
irritants, such as the prick of a pin ; it occurs in hysteria, tabes, 
and peripheral neuritis. In some individual cases a delayed pain- 
ful sensation may be demonstrated ; at times tactile sensation and 
pain sensation are felt one after the other (double sensation), 

3. Space sense or sense of locality. The patient should be 
touched and he should immediately indicate the spot which was 
touched or place his finger upon it. The examination of the tactile 
distance belongs under this head. It is determined by the repeated 
application of a compasfe with widely opened legs, which are brought 
closer and closer together until the smallest distance apart in 
which they are felt as two tactile impressions is registered. This 
distance in the normal individual is for the 

Tip of tongue, 1 mm. 

Tip of finger, 2 mm. 

Mucous surface of lip, 3 mm. 

Dorsal surface of 1st and 2d phalanges and inner surface of finger, 

6 mm. 
Tip of nose, 7 mm. 

Thenar and hypothenar eminences, 8 mm. 
Chin, 9 mm. 

Tip of large toe, cheeks, and eyelids, 12 mm. 
Heel, 22 mm. 
Dorsum of hand, 30 mm. 
Throat, 35 mm. 

Forearm, leg, and dorsum of foot, 40 mm. 
Back, 60 to 80 mm. 
Arm and thigh, 80 mm. 

4. Pressure sense. Considerable disturbances of this sense are 
recognized by applying various strong degrees of pressure with the 
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biger, slighter disturbances by applying various heavy weights 
mn Ibe estremitieB, which ought to be sujiported upon a firm 
The patient ahould mentioti the differencea between the 
neighta, A healthy person can recognize differences of one-tenth 
of the original weight; the smalleat diilerence appreciable yariea 
from 0.005 to 0.5 g. 

B. Dynamic xenst is tested by lifting in the hand various heavy 

weights which have been wrapped in a cloth and eBtiiimting tiieir 

weigfatB. In the normal person the dynamic sense is finer than 

the pressure sense. 

F 6. Articulation sense and muscle senit. By means of these 

bansea the position of each limb is determined with closed eyes. It 

Bt tested, for example, by flexing the fingers of the patient to 

KnnaUer and larger degrees and fixing them, when the patient ia to 

necognize the various degrees of excnraiona or flexiona with closed 

Htgrea; or the teg is to be abducted and fixed in the poaition iu 

PVhioh the alighteat degree of abduction may be recognized by him. 

IMsturbances of the articulation senae may be demonstrated in all 

cases where there ia an interruption of the sensory conduction 

tracts, particularly in tabes and neuritis, mostly before the grass 

ataxic disturbances become distinct. 

7. Ten^eralure sense. The sliin ia touched with di-y teat tubes 
or metal cylinders, some of which have been filled with cold and 
Bome with warm water. Tn health, difierenoea of J° to 1° C. may 
, be detected between 25" and 35° C, marks of the thermonieter. 
e temperature sense is the term given to the disturbance of 
n the patient who recognizes a sensation of heat when 
tonched with ice. Another more recent teat of the temperature 
le conaiste in comparing, in the various regions of the skin, the 
Kbsolute temperature sensibility which under normal conditions 
ilow constant fixed local differenoea (Golihcheider). 
■ 8. Electro-cutaneons senmbilily. A faradic current ia applied 
Kth a wive brush and the figure is read from the inatniment after 
le secondary coil is pulled out to the extent at which the current is 
tnt felt 

Examination op Electrical Irritability 

J The examination of the electrical irritability of paralyzed 

pusclea and nerves letids to important conclusions concern- 

[ the location of the disease, but especially to a more 

aite prognosis of the duration of the disease. 
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Method and normal relations. — ^An electrical examinatiou is 
conducted with the faradic (induction) and with the galvanic 
(constant) current. The indifferent electrode is placed upon the 
sternum, the other upon the muscle or nerve to be examined. 
The excitation of the muscle by way of the nerve is called indirect 
irritation; that resulting from the direct application of the electrode 
to the muscle itself, direct irritation. The examining electrode for 
determining the irritability of each muscle or nerve is placed upon 
certain fixed points which have been determined empirically and 
may be seen in Figs. 18 to 22. 

When the faradic current is applied by direct and indirect irri- 
tation, a distinct contraction results. The distance in millimetres 
to which the secondary coil is moved to produce the slightest 
noticeable contraction is then read. It is denoted in all German 
books as R. A. — mm. ^ 

In the galvanic examination the electrode used is converted 
by means of a pole changer to first the negative {cathode, zinc) 
pole, then to the positive (anode, carbon, or copper) pole. On 
gradual increase of the strength of the current the first 
weak contraction of the muscle appears, providing the cur- 
rent is closed in such a manner that the examining electrode 
is made the cathode pole (CaCc). The amount of current 
used (determined by the number of cells used or by the 
absolute galvanometer) is then registered. With this amount 
of current, reaction will not yet appear on cathodal open- 
ing, anodal closure, or anodal opening. By increasing the 
strength of the current a gradual appearance of contraction 
will appear on anodal opening (AnOc) and on anodal closure 
(AnCc) ; only with ä much stronger current than this will 
cathodal opening contraction appear, and then the cathodal 
closure contraction will already have been tetanic. The 
order in which contractions of a normal muscle takes place 
by increasing strength of current and indirect irritation is, 
hence, as follows:^ 1. CaCC; 2. AnOC; 3. AnCC; 4. CaCTe; 
5. CaOC. Contractions are short and lightning-like. 

1 The following abbreviations are in use : Ca = cathode ; An = anode ; 
C = closure ; O = opening ; c = slight contraction ; C = strong contraction ; 
Te = tetanus. 
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Qtiantitative change of electrical irritability. . In different 
diseases the electrical irritability of the nerves and muscles 
is simply increased or diminished without there being any 
change in the order or in the quality of the contractions. 




In order to compare the results of examination of a 
unilateral paralysis, the corresponding nerves and muscles 
of the unaffected side should be tested as well. In bilateral 
paralysis and in general disease of the nerves a comparison 
is made with the electrical irritability of certain nerves as 
it oöburs in the normal person, the nerves used being the 
frontal, accessory, ulnar, peroneal nerves. 
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Electrical irritability is simply increased especially in 
tetany, and in cases of recent peripheral lesions. 

Electrical irritability is simply diminished in all paralysis 
of long standing which leads to muscular atrophy, as in 
cerebral hemorrhage, bulbar lesion, cord lesion where the 
trophic centres are intact. 



Jz5 



M. glutseus max. 



N. glutasua — 



N. ischiadicus 
M. abduct, magn. 

M. lemitendinos. 



N. tibialis . 



M. gastrocnemiut ««' 
M. Boleus r.'j- 



M. flex, digit, comm. 

long. 
M. flex, halluc long. 

N. tibialii 




M. biceps fem. (d^iuft Ion* 
gum). 

'*~*M. biceps fem. (Cap. brere). 



— N. peronenf* 



Fig. 21. 



Qualitative change of the electrical irritability: Degenera- 
tion reaction (R. D.). Qualitative change of the electrical 
irritability is an infallible sign of paralysis of the nerve 
peripherally ; that is, in cranial nerves the gray nuclei, in 
spinal nerves the ganglia of the anterior cornua are them- 
selves diseased or the disease lies peripherally to these 
trophic centres. In these cases the faradic and galvanic 
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trritabilily of the nerves diminish more and more a abort ^M 


'time after the beginning of the pai'alyaia. In 8 to 10 days ^H 


the irritability is absolutely lost; no contractions are to be ^H 


obtained even with strong currents. The direct faradio ^H 


irritability of the muscles is also abolished. ^M 
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On the other hand, the direct c/a!vanic irritabilUy of the ^| 


muscles is appreciably increased from the second weekj' ^H 


.contractions result even with the weakest currents. The ^H 


contractions are sloro, lonrj coiUimed, and vermicular. The ^H 


: AnCC follows upon the CaCC with the same strengtli of ^1 


current, and is often stronger than the CaCC ; frequently ^H 
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CaOC appears sooner than AnOC with less strong currents 
(complete degeneration reaction). 

In severe, more especially in incurable, cases the galvanic 
muscular irritability diminishes after 4 to 8 weeks' dura- 
tion of the disease, until it completely disappears. In cur- 
able cases the conditions of electrical irritability become 
gradually normal; in such cases the power of voluntary 
movement of the muscle recovers, however, often much 
sooner than the electrical irritability. 

Partial degeneration reaction^ which permits of a diagnosis 
of paralysis of lighter intensity, consists in this, that fara- 
die and galvanic irritability of the nerves and faradic irri- 
tability of the muscles are only slightly lowered, whereas 
the distinguishing characteristic changes on direct galvanic 
irritation of the muscle are entirely equal to each other 
(see p. 49). 

The trophic condition of the paralyzed muscles is in 
harmony with the electrical relation ; disease of the ganglia 
of the anterior cornua, as well as of the nerves peripheral 
to these, leads to degenerative atrophy; disease central to the 
trophic centres leads only gradually to slight diminution in 
bulk of the paralyzed muscles. 

Degeneration reaction occurs in peripheral lesions of the 
motor nerves (traumatic and rheumatic, diphtheritic, toxic 
paralysis, multiple neuritis, alcoholic neuritis), in disease 
of the gray anterior cornua, and the gray nuclei of the 
medulla (atrophic palsies of children, poliomyelitis). 

Degeneration reaction is absent in all cerebral and in all 
spinal paralyses whose origin is cephalad to the trophic 
centres. 

Degeneration reaction is of prognostic importance in this, 
that either irreparable atrophy of the affected muscles will 
ensue or that recovery can only at best begin to take place 
in 2 or 3 months. Absence of degeneration reaction is a 
certain diagnostic sign that no gross anatomical changes have 
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aken place ; it is of prognostic value in that it denotes that 
ecovery will ensue in a short time, often in 3 to 4 weeks. 

Partial degeQeration reaction indicates that the muscles 
lave suffered serious anatomical chauges, whereas the 
lerves have been unaffected ; it admits, therefore, as far as 
(me is concerned, of a better prognosis than complete 
iegeneration reaction . 

Symptoms of Some of the Diseases of the Nervous 
System 

Cerebral palsies have been spoken of sufficiently in the 
»egiumng of the chapter (see p. 43 et seq.). 

Cerebral abaceaa is diagnosed by: (1) the etiology (trauma, 
ititia, emboUsm) ; (2) the general symptoms (headache, 
romiting), varying in intensity; (3) the irregular 

missions of the fever ; (4) the abseuce of choked disc ; 

) the focal symptoms, which vary according to the site of 

e abscess, although they may be entirely absent. 

Tubercular meningitis is diagnosed when : (1) other organs 
we demonstrated to be the seat of a tuberculous process ; 
2) the fever is of irregular remittent type ; (3) the pulse is 
low and irregular; (4) the stupor is severe and associated 
irith delirium ; (5) the neck ia rigid, there is vomiting, and 
he abdomen is retracted; (6) finally tubercle bacilli in the 
lerebto-apinal fluid obtained by lumbar puncture are found. 

Cfiiebral syphiliH may be diagnosed from the following, 
! proof of previous syphilis can be obtained : there are 

ten intense prodromal headaches, epileptiform convulsions, 
nd apoplectiform attacks, various paralyses. The general 
5 and the focal symptoms are not at all characteristic, 
for the same may be present in tumor, hemorrhage, etc. 
fa aä doubtful cases mei-curial inunctions should be given, 
ifliioh, if remedially effective, would determine the diagnosis. 

Tamora of the brahi. — A diagnosis may be made from the 
following data : (1) The general symptoms, such as hM 
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ache, vertigo, vomiting, convulsions, psychic weakness, are 
ushered in gradually, and increase slowly in intensity; 
(2) ophthalmoscopic examination reveals choked disc, 
though an absence of this condition does not disprove the 
presence of a tumor ; (3) there are focal symptoms which 
vary, of course, according to the region of the brain, which 
is the seat of the growth. 

Progressive bulbar paralysis is accompanied by distiu'bance 
of speech (anarthria), atrophy of the tongue, of the lips, 
and of the muscles of mimicry supplied by the facial nerve. 
Owing to this paralysis, the face appears mask-like. There 
is diflB-Culty in swallowing, arising from the atrophy of the 
pharyngeal muscles. Speech is weak, and its tone unvary- 
ing (monotone), owing to atrophy of the laryngeal muscles ; 
coughing becomes impossible, and finally respiratory paraly- 
sis supervenes. 

Degeneration of the combined pyramidal tracts (manifested by 
muscular atrophy and increased tendon reflexes in the upper and 
spastic paralysis in the lower extremities) is associated with de- 
generation of the nuclei of the medulla. This condition has been 
recognized by a few authors as a distinct and special disease, which 
they call amyotrophic lateral sclerosis. 

In some cases bulbar symptoms are associated with progressive 
spinal muscular atrophy (see below), which consists of a degenera- 
tion of the anterior cornua and the anterior nerve-roots. 

All three diseases present a degeneration of the same motor 
conducting apparatus, but in different locations, so that a diag- 
nostic separation in many cases appears artificial. 

Myelitis. — The symptoms vary according to the position 
of the process in the cord. 

Myelitis cerviccUis is characterized by paraplegia of the 
legs, paralysis and sensory disturbances in both arms. 
The tendon reflexes are increased, and spastic phenomena 
are present. The bladder and rectum are affected. 

Myelitis dorsalis presents essentially the same symptoms, 
but the arms are wholly unaffected. 
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Myelitis lumhalia. Paraplegia of Ijutii legs, but the upper 
extremities are uaaffected. The liladder aud the rectum 
i»re involved ; the skin and tendon reflexes are diminished 
or entirely absent. 

As a special form ot chronic myelitis, there have been described ; 
(1) t\\a &Q-ca.MeA spastic spinal paralyaia (^Erb, Charcot), ohavaa^xizeA. 
by apastic aymptonis in the extremities, increased reflexes with the 
preservation of the bladder and flesual functions, and said to de- 
utend -wholly on lesion of the pyramidal tracts; and (2) progressiet 
j^inal muscular atrophy, which gradually leads to degenerative 
trophy of the nmscles of the arm and ahonlder, and which is due 
a lesion of the gray anterior cornna and anterior roots. 
The description oi poUomyetilis (lesion of the gray substance of 
ord) belongs to this category. It b oft«ii confounded with 
Dultiple neuritis, and its diagnosis is mode with great dtihculty. 
Poliomyelitis cun only be diagnosed with certauity when it occurs 
1 children, where it is known as the essential (spinal) palsies of 
aidren. Here the age, the acute onset, the subsequent flaccid 
accompanied with atrophy and the presence of degenera- 
ioQ reaction, the absence of reflexes, and the preservation of sen- 
tion, will establish the diagnosis. 

Tabes dorealis is diagnosed by the iridoplegia, the loas of 
indon reflexes, lightning-like pains in the legs, the ataxia, 
le Romberg symptom, analgesia, at times ausestheaia, de- 
ped conduction, and parEBsthesia. In some cases there are 
iriodical disturbances of the abdominal viscera, as, for 
istance, fretiuent painful attacks of vomiting (crises gaa- 
iqiiea). The presence of two characteristic symptoms 
lor instance, iridoplegia and failure of the reflexes, or 
idoplegia and crises gastriques) will render the diagnosis 
rtain. It is distinguished by three stages : the neuralgic, 
ttaxic, and paraplegic. 
Multiple sclerosis of the brain and spinal cord. — In typical 
there is intention tremor, scanning speech, nyatagmus, 
laatic paretic gait, increased tendon reflexes, foot clonus, 
id gradually developing psychical weakness. Only seldom 
) we find all signs present in a single case. 

I 
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DIAGNOSIS OF THE DISEASES OP THE DIGESTI7B 
SYSTEM 

Lips. — The condition of the nutrition {see p. 4) of the " 
patient and the state of the blood (see p. 7) are deter- 
mined by the color of the Hps. Dryness of the lips, and 
crusts thereon, indicate a febrile disease. In typhoid, the 
brown, rusty color of the lips (fidigo) ia characteristic. 

Teeth. —A healthy person has moiat teeth. Dry teeth 
covered with sordes indicate neglect and fever. A 
nurse should see that the lips, mouth, and teeth of e 
comatose patient are kept moist and clean. 

A good condition of the teeth insures good maatieatiffl 
When many teeth are wanting, the food is swallowed ia 
perfectly masticated ; very often their absence serves as I 
guide to the diagnosis of chronic gastritis. 

The rige of children may readily be determined by the nurabi 
of their teeth, and especially at the time of their appearance, 
knowledge of the period of the emption of the teetli is 
for the dif^Dosis of many diseases of children. 

Tha milk teeth are twenty (20) in number; on each side atw 
and below, two (2) incisors, one (1) canine, and two (2) mola 
They appear from the 3d month to the 3d year of life, usually fi 
the following order : the lower central incisors from the 3d to 
the loth month (average 7th mouth), the upper central incisors 
from the 9th to the 16tb month, the superior lateral incisors from 
the loth to the Kith month, the lower lateral from the 13th ti 
17th month. The first four molars from the IQth to the £ 
mouth, the four canines from the ISth to the 25th month, a 
four second uiol^rs (jum the 23d to the 36th month, as an averA 
however, between the 21th and 30th months, 
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The change to the perraanent teeth begins in the 7th jb»/ oil 
life and pioceeda, aa a rule, in the same order.aa does first denti- T 
tion. The third molars (wisdom teeth) appear from the 18th to 
the 30th years of life. The permanent teeth are thirty-two (32) ii 
number : two (2) incisors, one (I) canine, two (2) bicuspids, thrao 
(3) molars on each aide above and below. 

Tongue. — An inspection of the tongue is sanctioned by 
old custom and should begin the examination of the patient. 
The tongue of the healthy is bright red and moist, and haa 
no tremor when estmded. 

In febrile diseases, before the period when a competent 
nurse takes charge, the tongue is, as a rule, dry, tissured, 
and covered with discolored fur. Its appearance in typhoid 
and in scarlet fever is characteristic ; it is covered with a 
white fur, sometimes brown, and with a red stripe on either 
Bide in typhoid ; it has the strawberry appearance in scarlet 
fever (strawberry tongue). 

In non-febrile conditions the tongue should be examined 
to see if it be bright red or coated. 

A normal condition of the tongue in these respects would 
in most cases exclude disease of the stomach. A coated 
tongue often indicates a catarrhal condition of the gastric 
mucous membrane. Still these conditions are not regularly 
united, so that the dit^piostic deductions from the coated 
tongpie must be drawn with care. It should be borne in 
mind that ulcer of the stomach (nlcas ventriculi) and hydro- 
obloric hyperacidity are usually unaccompanied by a coated 
tongue. 

Ghailis or inflammation of the tongue, attended by swelling of 
and intense pnin in this organ, is an infrequent but severe infec- I 
tious disease which requires chiefly surgical treatment. 

Honth. — Inflammation of the mucous membrane of the 

mouth (stomatitis) is recognized by swelling and cedema of 

I the mucous membrane which is exceedingly painful. It ia i 

[ Qocasioaed chiefly from neglect and often from the use of J 
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mercurials. It is relieved by rinsing the mouth with potas- 
sium chlorate. 

A mild form of stomatitis not iufrequently develops after a 
generous consumption of grapes such as is ordered in "a grape 
cure." 

A reddish border at the junction of the gums with the 
teeth occurs often and has no diagnostic significance; a 
grayish or bluish border is produced by plumbic sulphide 
and indicates plumbism (lead intoxication) ; it is the so- 
called blue line of the gums. 

Soor or thrush consists of small grayish-white mem- 
branous exudations upon the buccal mucous membrane 
which occur in weakly children often after neglect and 
uncleanliness, and develop in the adult chiefly toward the 
end of some severe disease (phthisis, sepsis, etc.). (See 
Chap. XII.) The cause of this disease is a fungus (Sacchor 
romyces or Oidium albicans) which grows in acid media in 
buds and in alkaline media in threads. In the mouth it 
grows in threads and round conidia. 

Pharynx and tonsils. — (See Chap. V., Diagnosis of the 
diseases of the upper air-passages.) 

Saliva is an alkaline glandular secretion containing mucin, 
whose active principle is diastase, which changes starch into sugar. 
In stomatitis and in a few diseases, such as diabetes, the saliva 
becomes acid. In hyperacidity of the stomach the diastatic 
activity is often reduced. Still, thus far, the examination of the 
saliva has not attained any diagnostic importance. 

Saliva is recognized by the blood-red color obtained by adding 
an acid and precipitating with ferric chloride. This reaction 
depends upon the presence in saliva of rhodanpotassium (CNSK). 

(Esophagus 

Of the diseases of the cesopha^jjus stricture of this organ 
has a special diagnostic importance. It is determined by 
the complaint of the patient that the bolus of food sticks in 
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throat or before it reaches his stomach, and that it is 
m regurgitated and taatea very badly. 

About the site of the stricture a dilatatiou is produced by the 
pressure of tiie accumiilatad food, in which decomposition and 
fermentatiou of the food may take place. The retained remnauls 
of food are regurgitated after a while by the retching produced 
from the irritatioa. We can recognize that these remnants never 
reached the stomach by the fact that they are allcaliiie hi reaction, 
owing to the admixture of Baliva, and where milk has beeu taken 
by the fact that it is not coagulated. 

A special form of constriction is the diverticular (a dilatation of 
the mucous membrane toithouC a primary stenosis). We distinguish 
between a pressure diverticulum and a traction diverticulum. The 
former ia always situated in the estra thoracic part of the ossopha- 
gua, reaches a considerable size, varying between 5 and 10 cm., ho 
that when distended it may be seen and felt on the outside of the 
neck as a distinct tumor. This form of diverticulum may etiut 
off the way for the entrance of nutriment and tiius cause death 
from inanition. It b produced by pressure of foreign bodies, 
flwallowing too large masses of food, and by tramuatiBm. The 
traction dimrticuta occur in the lower half of the oesophagus, and 
have a minimal size of 4 to 8 mm. They are scarcely ever the 
object of medical diagnosis. They are produced by the traction 
jsulting from cicatricial formation ; in rare cases they have led to 
"monary gangrene and death by perforating into the bronchi. 

e diagnosis of (Esophageal stenosis is made with cer- 
f by introducing a moderately hard tesophageal sound 
I ordinary calibre. Before this is done it is absolutely 
iessary to examiue iu each caae whether there is an aortic 
nrysm present; should such be thefaot.no attempts at 
reducing the instrument should bo made. Eeceutly 
ss has been attained in obtaining a view of the interior 
B cesophageal tube by means of direct cesophagoscopy 
m) ; but this method of examination is too diffl- 
admit o£ general use. 

B necessary to diagnose : 1. TIte seat of the constriction, 
i surgical possibility of relief will be thereby deter- 
To determine this point, mark the place on 
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oesophageal sound where the teeth touch it after the con- 
strictiou has been reached, and after the instrument has been 
removed measure the length of the part which has been in- 
cluded between these two points. 

The distance between the upper incisor teeth and the cardia of 
the stomach measures iu adults, as a rule, 40 cm., between the 
iucisors and the beginning of the oesophagus the distance is 15 cm., 
and from the incisors to the point where the oesophagus crosses the 
bronclius is 23 cm. 

2. The cause of the constriction^ as from this directly depends the 
prognosis and treatment. The most frequent cause of constriction 
is carcinoma, Tliis is to be diagnosed in old people, especially if 
they emaciate rapidly and have a cachectic appearance, if there be 
no special reasons against it. 

In the young the following causes may occasion the stenosis: 
1. Cicatricial formation^ (a) the result of an extensive burn by 
acids or alkalies, which may have been swallowed accidentally or 
with suicidal intent, (Jb) tlie result of an ulcer of the cardiac orifice 
of the stomach or of the oesophagus, which has given symptoms 
for years of a round ulcer. 2. (Esophagitis, which arises from 
swallowing a foreign body or from the extension of inflammation 
from a neighboring pus formation. 3. Tumor of the mediastinum 
or aortic aneurysm^ which may be determined by the physical signs. 
4. Cheesy bronchial glands at tlie hilus of the lungs, which may be 
presumed to exist when tuberculosis of the lungs accompanies the 
stenosis. 5. Syphilis, wliich seldom leads to oesophageal stenosis, 
and which can only be assumed when syphilis is shown to be 
present and wlien every other etiological factor has been excluded. 
6. Hysteria in the young should cause one to think of the possi- 
bility of a nervous spasm of the cardia. 

The diagnosis is only completed when the permeabüit^ 
and the calibre of the stricture are determined ; one should 
try to pass the stenosis with carefully repeated applications 
of sounds of varying calibre. The proof of the permeability 
of the stricture is not always to be found in the descent of 
the sound, for that may be occasioned by the sound bending 
upon itself in a diverticulum, but only upon hearing the 
deglutitory mwnnur when the patient is asked to swallow. 
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This sound is beard on auscultation: 1. Posteriorly, on the left 
side next to the vertebral column at the level of thu 6th dorsal 
vertebra; it ia a short, dull rauriiiuv, wliicli may lie heard inimsdi- 
ately after tlie act of swalloning. In stenosis it is exceedingly 
weak, and in closure of the oesophagus it is entirely absent. 2. An- 
teriorly, over the arch of the ribs on the left side next to the 
xiphoid process. Often, in addition to the deglutitory (primary) 
Dmrmur, another (secondary) aiurmur, occurring from 3 to 5 
seconds later, may be heard, or even a third ; these sucoridary 
sounds are moat probably produced by regurgitating bubbles of 
air. In stenosis these secondary murmurs are heard from 5 I 
seconds later. 

Above a stenosis and over diverticula, loud sounds, at times 
lasting many minutes, may be heai-d on auscultation ; they i 
{rom the motion transmitted by muscular action to the fluids 
retained in the diverticula. 

The DiAGNoais of the Diseases of the Stomach 

As far as the history of the cases is concerned, the following 
points are to be regarded : — 

Hereditary influences have seldom an important bearing, except 
for carcinoma and uenrastbenia. The patient's mode of life, how- 
ever, ia of greatest importance, whether ha has been exposed to 
injurious occupation such as sedentary work, troubles and worries, 
psychical emotions, lead intoxication, etc., whether he was guilty 
ot ereesnei in diel, or bolting of food, or of chewing his food ii 
perfectly, or of taking his food too hot, whether he waa an alco- 
hoLiat or indulged excessively in tobacco. An essential point U 
elicited is whether he became emaciated rapidly. 

The next step is to investigate accurately the complaints of 
the patient concerning the signs of dyspepsia, to leave nothing 
omitted, and to follow with an inquiry concerning any casual 
former troubles in the other organs (lungs, heart, and kidneys). 

The complaints of all patients with gastric affections, and 
those by which the attention of the physician is directed to 
the stomach, refer to the general so-called dyspeptic symp- 
toms, viz. loss of appetite, ernctations, hearl^burn, pressure 
and fulness in the region of the stoma.ch, pain in that organ, 
depreaaion. None of these symptoms in itself is character- 
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istic enough to justify a definite diagnosis of the disease of 
the stomach. It is of special diagnostic value that the 
dyspeptic symptoms occur also in the course of diseases of 
other organs, as, for instance, in the inception and progress 
of pulmonary consumption (phthisical dyspepsia), in heart 
diseases during the stage of compensatory disturbance^ in 
nephritis, in attacks of gout, in diabetes. 

The appetite is an important indication of health. Loss of appe- 
tite is a sign of a general pathological disturbance, though no 
special deductions may be drawn from it. Most of the febrile and 
chronic diseases are accompanied by it. The special forms of gas- 
tric diseases which begin with a loss of appetite are gastritis and 
carcinoma. Gastric ulcer and hyper axjidity, on the other hand, are 
usually associated with a good appetite. Still numerous exceptions 
occur. Excessively increased appetite (bulimia) as well as its per- 
version, pathological longings, are chiefly the signs of gastric 
neuroses, although they sometimes occur in other affections. 

It was the custom to regard the condition of the appetite as an 
infallible sign of either good or bad digestive power ; this is, how- 
ever, only conditionally true. In many cases even a poor appetite 
may be associated with good digestive power. 

Eructation. — This symptom indicates the presence of fermenta- 
tion in the stomach ; it has no differential diagnostic signiflcance. 

Frequent loud eructations, spasmodic in character, occur in neu- 
rasthenics as a result of swallowing air ; the gas discharged .is with- 
out smell and tasteless ; chronic pharyngitis is often present in these 
cases. 

Pyrosis, heart-burn, acid burning in the oesophagus. This is 
almost always a sign of an increased acidity of the stomach. Still 
no diagnostic deduction should be made from its presence, because 
it may just as well indicate an excess of hydrochloric acid (anor- 
ganic hyperacidity), a severe fermentation which appears first in 
cases of deficiency of hydrochloric acid (anorganic anacidity), and 
which leads to the formation of acetic acid, lactic acid, and butyric 
acid (anorganic hyperacidity). These conditions of anorganic and 
organic hyperacidity have different prognostic values, and demand, 
in fact, different forms of diet and treatment, notwithstanding both 
may present the same symptom of pyrosis. 

Feeling of pressure and fulness in the stomach. This symptom is 
present in many gastric affections, is frequently purely a neurotic 
symptom, and is often the result of over-exertion. 
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Pain in the stomach. This symptom is only to be utilized 
witli the greatest care in making a differential diagnoais. 
It frequently is present in ulcer, and, on the other hand, in ] 
gastric neuroses and catarrhs as well as in carcinoma. Only 
those pains which are confined to a circumscribed spo( and | 
■which aie always felt in that spot are of value in concluding | 
that there is a gastric ulcer. (Localized painful points are 
found also in the neuroses; see also p. 81.) 

Vomiting 

Vomitiug roMulta when the centre situated in the medulla oblon- 
gata ia irritated and at the same tune tlieabdominivl muscles and the 
diaphragm are contracted, the pylonis isclosed, the oardia is open, 
•nd when probably antiperistaltic action is set up in the stomach. 
The initatiou of the vomiting centre is induced either directly by 
the hlood state, as appears when emetics are taken, by swallowing 
caustic materials such as acids and alkalies, or by poisons such as 
clilorofonn and morphia, or by tosio disease-products as in chronic 
nephritis, urtmnia, and cholera, or by reflex irritation. Reflex Tom- 
iting may arise from various organs; from the brain in meningitis 
and tumor cerebri, from the peritoneum in peritonitis and appendi- 
oitie, from the kidneys in renal colic and pyelitis, from the Madder 
in stone, from tlie genital organs in endometritis aad pregnancy, or 
^from the stomach as in several diseases of that organ. The ten- 
idencj to vomit in heart disease is chiefly induced by congestion gas- 
itritis, though often acute cardiac dilatation (for instance, induced 
I, by over-exertion) as well as cardiac faUure are accompanied by it. 
I Tonuting may also result from psychic influences, especially from 
^dügost. Many persons are nauseated from fright and fear. 

Bepeated vomiting is a sign of varioiis visceral disorders. \ 
Qt is pathognomonic for meniiigitis, peritonitis, and urEemia. ( 
Hii Bright's disease it is an evil omen, as it is early indication I 
mf ensuing unetnia. Its frerinency is for a great part a deter- 
Bnining prognostic feature of meningitis. Pregnancy is often 
UfSt diagnosticated by the presence of persistent vomiting, J 
nspecially when the vomiting occurs with an empty stom- 
Bch i a special prognostic and very serious symptom is J 



78 DISEASES OF THE DIGESTIVE SYSTEM chap. 

offered by the intractable vomiting of pregnancy, which 
often may be the indication for the artificial production of 
premature labor. 

Repeated vomiting in febrile disorders demands special diagnos- 
tic attention. There may be prodromal vomiting, as occurs in scarlet 
fever and erysipelas. It may senre as an essential symptom of dis- 
ease, as in meningitis and peritonitis. It may be caused by drugs, 
e.g., antipyrin, or by defective nutritive materials. Its most severe 
form is associated with " irritative exhaustion " and is then often 
accompanied by singultus, which are chiefly features of the remis- 
sion of the disease, or of a beginning convalescence. 

Periodical recurrent attacks of frequent vomiting which 
alternate with periods of freedom therefrom have a special 
diagnostic importance : they are the so-called gastric crises^ 
and are associated with distressing, often unbearable nausea. 
They may last for days and frequently lead to inanition. 
They appear in diseases of the spinal cord, especially in 
tabes dorsalis. Not infrequently this characteristic group 
of symptoms may be the first sign which calls attention to 
the existing tabes which may have previously been over- 
looked. Still periodical recurrent vomiting may be a sign 
of a neurasthenic gastric disorder without having a central 
origin, but in each of the latter cases it is wise to enter- 
tain a suspicion of its being of central origin. 

From vomiting alone no diagnosis of disease of the stom- 
ach should be made ; there should be a further examination 
to determine whether any of the following described signs 
are present. 

Vomiting in diseases of the stomach. Repeated vomiting 
occurs in so many gastric disorders {e.g., ulcer of the stom- 
ach, gastritis, dilatation of the stomach, carcinoma, gastric 
neurosis) that from this sign alone no diagnosis is possible. 

Composition of the vomited material. The vomited matter is com- 
posed chiefly of particles of food which have been much changed 
by the gastric juice and by fermentation in the stomach (these 
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^Kohanges produce from the carbohydrates, lactic acid, butyric acid, 
Fud acetic acid; from the fats, free fattj acidn; from the albu- 
minoids, leucin, and tjrosin in addition to tlie peptones); ealiva 
(especially preseut in matutinal vomiting) ; nmcus (in gaatritis, 
but Dot diagnostic) ; bile (with no diagnostic signiäcance, yet it 
indicates always that the pylorus is permeable) ; urea (in urtemia ; 
I ooHceming its demonstratiou, see Chap. VIII.). 

Microscopic examination of the romiled material, Undei' the mi- 
lOtoseope we find particles of food (striped muscular fibres, fat 
globules, starch cells, and vegetable fibres), pavement epitiielium, 
^hich comes from the mouth and cesophagus, leucocytes, various 
iforms of bacilli and cocci, fungus, and sarciua. An abundance of 
Bwcisa indicates a considerable fermentation in a dilated stomach, 
ttioagh it gives no indication as to the cause of the dilatation. 

On the other liand, special kinds of vomiting are pathog- 
lomonic. 

1, Vomiting of blootl (hmmateniesis, melcena) is pathogno- 
monic of: a. Ulcer of the stomadi, when the voinited mat- 
imposed of fresh, dark-red, inodorous blood ; it also 
Occnra in cirrhosis of the liver, b. Vomiting of old, decom- 

laed, sometimes badly smelling blood (coffee-ground vomit) 

pathognomonic of carcinoma. 

Blood is sometimes vomited when the gastric mucous membrane 
B inflamed by irritating substancea, such as acids and alkalies. In 
Iwemophilia blood may be vomited without an essential cause. 
Systarical women in rare oases have hEematemeüis, In young 
girls vomiting of blood at the time of a suppression of the men- 
etrnal flow is of no serious cou sequence (vicaiious hsmatemesia). 
Still one sliould always examine carefully for ulcer of the stomach. 
One should he on the watch to distinguish between vomiting of 
büood and coughing of blood. In the majority of cases patients 
nil describe characteristically either ha^matemesis or hnmoptysig. 
b sometimes coughing is attended by retching, and sometimes 
i which has been coughed up is swallowed. In some cases 
ptysia or hiematemesis is the first sign of a pulmonary or 
gastric disorder which may have been concealed until the 
rauce of this sign startles the patient to the highest degree 
t he cannot describe accurately the manner in which it ap- 
l. In such cases (seldom occurring) it may be much v 
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(liffienlt to BstaljÜBli a diSerential diagiiosiB than in canes of 
bleeding, when* it BlionUd be always a rule tn Rxerche the gr 
eare in enndticlini/ Ike e^nminiitiim ofllif organ, or In pimlpone it 
all htsmorrhage has ceased for 
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2. Faau vomiting (miserere) is the Bign of iiitest 
obstniction (ileuä) (see p. 95.) 

3. Very copiom vomiting appeariag after long interv^ 
of time is characteristic of dilatation of tite stomach. 

In a dilated Rtonioch the food accuiaulataa, owing to the a 
of the waUB or to tlie iiialiility to pasa into the pylorus on account 
of meahauica! obstacles. As soon as the stomach is over-distended 
by reason of the coutinuous ingestion of food, it gets rid of a part 
of its contents by the vomiting of 1 or 2 litres of often decompo 
fermented mnterial. After this the patient feels better, e, 
several days with steadily incretisiiig discomfort until finally t 
copious vomiting begins anew. 

4. Matviinal vomiting or morning vomiting before bre 
fast, accompanied by intense nausea and composed moi 
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E niuciis aud only seldom of clear fluid, is produced by a 
ajyngitia sucli as ia most freijnently fuuiul combined with 
a alcoholic gastritis {vomitus tnalutinus p'rlaluntm). 

Vomiting immediateli/ after eatiiig, chiefly attended by 
äea, is characteristic of hysterical or nervous dyspepsia. 
I such cases one should look always for other signa of 
neurasthenia. 

In most cases it is not possible to make a definite diag- 
»sia from the character of the complaints of the dyspep- 
Under these circumstances it is necessary to obtain an 



Objective Examination of the Stomach 

The estimation of the general condition of the patient is of the 
[greatest value. Rapid loaa of strength would indioata-a gastric 
carcinoma, whereas a goi>d appearauce would contrarindicate it ; 
still extensive emaciation may accompany chrauic gastric catarrh 
and dilatation of tlie stomach. One should notice tiie attitude of 
the patient, the character of his complaints, the expression of his 
face and of his eyes in order to discover whether he is of nervous 
temperament. 

lEipection is generally of little value. Only in cases of consid- 
erable dilatation does the stomach appear as a distended bladder 
extruding the thin abdominal wall. 

Palpation. — On palpation one should be on the watch for 

1. Teademess, which accompanies many of these disorders. 
Only Revere localised pain which is increased on pressure would 
indicate ulcer. 

The pain of nicer of tlie stomach is especially characterized by 
the fafit that it is produced by the contact of the ulcer with the acid 
contents of the stomach and increases after food has been token. 
When the stomach is free from food in cases of ulcer, the patients 
are as a rule free from pain. The pain begins soon after eating, 
increaaes gradually, and reaches its highest pohit from 2 to 3 
hours after the introduction of food. Vomiting the acid stomach 
contents produces a diminution of the pain. It is often possible 
to determine the location of ilie ulcer from tiie pain, which changes 
'h different positions of the body; patients with an ulcer of 

■e reliei'ed of pain by lying on the left side, an act which 
food away from the pyloric end; should the pain 
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situated on the posterior wall of the stomach, an abdominal post- 
ure will relieve it. Ulcer of the duodenum is recognized by the 
fact that the pain begins only after the food contents have passed 
into the small intestine in from 2 to 3 hours after ingestion. 

2. The presence of a tumor. Only when a tumor can be 
felt ought we make a diagnosis of carcinoma. Tumors of 
the stomach move only slightly on respiration, whereas 
hepatic tumors move up and down distinctly. Should no 
tumor be felt when cancer is supposed to exist, then the 
diagnosis of carcinoma should be made tentatively ; for one 
may be present on the posterior wall which can not be felt 
by palpation. 

Tumors of the stomach are mostly carcinoma when they occur 
in old people. Still, there are practically many important excep- 
tions, as : 1. hypertrophy of the pylorus j which may feel like a tumor 
about the size of a pigeon's egg. The diagnosis of this disorder is 
confirmed by the presence of the signs of ulcer, the long duration 
of the symptoms, the, as a rule, good preservation of the body, and 
the failure of the tumor to grow in size. Still, when accompanied 
by an extensive dilatation, the differential diagnosis may be most 
difl&cult. 2. Perigastritis in chronic gastric ulcer. Chronic ulcer 
of the stomach leads frequently to a diffuse infiltration and thick- 
ening of the tissues about the ulcer, which may give rise on palpa- 
tion to the sensation of a tumor. Here, also, a fairly well nourished 
condition of the body, the long duration of the disease, the pre- 
ceding symptoms of ulcer, and the structure (consistency) of the 
tumor may lead to the diagnosis. 

Percussion. — By its means the size of the stomach is 
determined, though simple percussion, as a rule, gives un- 
trustworthy results, because the surrounding intestines g^ve 
rise to the same percussion note (Fig. 24). 

The stomach is so situated in the abdominal cavity that J of its 
volume lie on the left side of the median line, while ^ is on the 
right of that line. The fundus lies in the concavity of the left 
vault of the diaphragm, the cardia at the level of the 11th to 12th 
dorsal vertebra; the small curvature and the pylorus are covered 
by the liver. The pylorus is situated on the right sternal line at the 
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f Valuable results are obtained by peicusaiog tbe stomach 
Vhen, after its being empty, several glasses of water are 
taken one after the other during definite intervals. In such 
a case, on pereuaaing, a gradually increasing area of diilness 
18 obtained con'os ponding to tlie drinking of each glass and 
|r which the lower border of the stomach may be distinctly 
TOguized. 
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The most reliable results in reference to determining t 
Bize of the stomach are to be obtained by 

Balloonino the Stomach 

This ought to be done in all cases in which a suspicion of! 
a dilatation of the stomach ia entertained. Should there be a 
suspicion of the presence of an ulcer, distending the stomach 
with gas should not be performed, as it would be extremely 
hazardous. 

The operation is performed by administering to the patient 
when the stomach ia empty a, teaspoonful of tartaric acid, and fol- 
lowing this with the adnunistration of a t«aspoonful of sodium 
bicarbonate diesolyed iu a little water. Carbonic acid gas ie thus 
generated within the stomach, and as a result the contours of the 
stomach in many cases become distinctly visible within the alidom- 
inal wall. In other cases where the stomach is not thus forced 
out so visibly, percussion of the organ easily differentiates it from 
the surrounding viscera. Should the disease ha one which would 
indicate the iutroductioti of a stomacti-tube, the stomach may he 
directly blowu up by the careful use of an air-pump. 



when its lower 



The stomach is the seat of dilataiio 
border reaches the umbUieus. 

It should be observed, however, that there are many people who 
have naturally an unusually large atomaeh, wliich, never tlieless, 
performs its functions well (megalograstia). Dilaiaiion of Ü>e 
»lomach only refers to those cases of gastric enlargement which are 
produced by pathological causes and which give rise to disease 
symptoms. A descent of the lower border of the stomach may 
he produced by a dislocation of tbe entire organ ; in these cases 
the transverse colon, as a rule, is also shoved downwards and the 
other abdominal visuei'a, such as the kidneys, are displaced, owing 
to the relaxation of the peritoneal folds (enteroptasix, Gtenard's 
disease) . 

Recently the size of tbe stomach lias been determined by the 
introduction into the organ of an electric light, which illuminatea 
it so that its contoura may he mapped out (gaatrodiaphany) . This^ 
method has also Iwen used for diaguosing the presence of a tum< 
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at the stomach. Its use, however, Deceasitates an expeusive isstru- ^H 
ment and a rery strong electric current. ^H 

»By the use of these methods of examinatioQ a differential ^^M 
diagnosis may be made in very many cases. ^H 

In seveial cases the determluation of a diagnosis offers ^H 
many data for the necessary therapeusis ; e.g., ulcer and ^^ 
dilatation. In a large class of cases, nevertheless, the treat- 
ment depends on the cause of the conditions of the acidity 
^m of the stomach. An anatomical diagnosis can only deter- 
^H mine this iu a few cases, because many cases of the same \ 
^B form of disease must be treated differently according as the | 
^K acidity of the gastric juices varies. 

^H The treatment of many diseases of the stomach, especially of 
^H cfttHrrba and nearoses, is chiefly a dietetic one. But the regulation 
^^L of the diet is directly dependent upon tlie conditions of acidity. 
^H Patients with a hydrochloric hyperacidity bear meat estreaiely 
^H well, milk also in moat cases, but digest the carbohydrates badly 
^H and only partially the fats. Patients with an aiiacidity digest 
^H fat and carbohydrates ivell aa a rule if fermentation is checked, 
^^H whBi'6aa meat in large quantities distresses them easily. The 
^^B medicinal treatment — whether it should be an acid or an alkali 
^H — ia directly dependent on the knowledge of tlie acidity of the 
^H stomach. Finally, the indications for washing out the stomach 1 
^H may only be first determined by an examination of the stomach 1 
^H contents, as, for instance, in organic hyperacidity. I 

^H In all those cases where the anatomical diagnosis iitesents 1 
^H no sufficient data for the selection of a mode u£ treatmeut, 
^H -we should undertake 

^H The Analysis of the Contents of the Stomach 

^^B Method» and noirmal relation. In the morning, when the stomach ^ 
^^■ia entirely empty, a soft stomach-tube should be introduced, and by 
^^Ktneane of a small aspirating bottle some of the contents is aspir- 
^^Hiated. The healthy stomach before breakfast contains nothing or 
^^Kl>ut a little slightly acid fluid. Accordingly tlie patient should be 
^^K iustritctc-d tu drink .i pint of milk and to eat souie bread (milk test 
^H meal). Two hours thereafter the stomach-tube is again intro- i 
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daced) and the coutents of the stomach are aspirated. These 
should be filtered, and the filtered solution examined as to its 
acidity. The introduction of the tube is easily done without much 
trouble to the patient; still, a certain skill is required in intro- 
ducing it which may be acquired by practice. Should the retching 
which follows the attempt at introduction be excessive, a 10 per 
cent, solution of cocaine may be applied by a brush to the pharynx 
about 10 minutes before operating. Introducing a tube in an 
empty stomach is not necessary in all cases, but is a desirable pro- 
cedure in cases of hyperacidity. 

Instead of the milk test meal, the patient may take : 1. Ewald^s 
test meal, composed of a roll and a cup of tea. This should be 
aspirated from the stomach for test purposes in three-quarters of 
an hour. 2. The Leuhe-Riegel test meal, which consists of barley- 
soup, 150 to 200 grammes of beefsteak, 50 grammes of bread 
and a glass of water, aspirated in 4 to 5 hours. 3. Should an 
accurate determination of whether lactic acid is formed in the 
stomach be required, it is best to use Boas' s suggestion of giving, 
the night before the stomach is to be aspirated, a meal composed 
of oatmeal (1 tablespoonful of oatmeal, 1 teaspoonful of salt, and 
1 quart of water, boiled together). The following morning an 
aspiration of the stomach should be made. 

Instead of aspirating we may gain sufficient of the stomach 
contents by pressing upon the epigastrium, and having the patient 
at the same time attempt to vomit (^EwaUVs expression method). 

The contents are filtered and the filtered solution is examined : — 

1. With litmus paper. 

2. For free acid. Pour a few drops of a watery solution of 
methyl-violet into a watch glass full of the stomach contents. If but 
a little hydrochloric acid be present, the solution becomes slightly 
blue. Another test is to add a few drops of a weak solution of 
yellow tropäolin ; in the presence of free HCl the solution becomes 
more or less red. A third test is with Günzburg*s solution, com- 
posed of phloroglucin, 2 grammes; vanillin, 1 gramme; absolute 
alcohol, 30 grammes (to be preserved in a dark bottle), of which 
one drop is added to several of the gastric fluid in a porcelain dish 
which is put over a Bunsen burner and slightly warmed ; if there 
be any hydrochloric acid present, red streaks composed of the 
finest crystals develop. 

3. For lactic acid with Uffelmann's solution, which is composed 
of 10 c.c.^of a 1 per cent, solution of carbolic acid, 1 to 2 drops 
of iron perchlorate, which makes a blue-violet color. To this 
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reagent, which may be placed in a test tube, a few drops of the 
gastric fluid are added ; if a large quantity of lactic acid be present, 
the fluid becomes yellow. In the presence of a large quautity of 
hydrochloric acid this test will fail, so that it would be necessary 
to shake 10 c.c. of gastric fluid and 50 c.c. of ether in order to 
obtain the lactic acid. 

4. For peptone with the biuret reaction ; a specimen of gastric 
fluid is rendered strongly alkaline with sodium hydrate, a 1 per 
cent, cupric sulphate solution is added drop by drop, and if pep- 
tone be present a distinct red color will appear. 

5. It is necessary to determine the total acidity. For this purpose 
10 c.c. of gastric fluid are titrated with deci-normal sodium hydrate 
solution. It is advisable to use a graduated burette, from which 
the deci-normal sodium hydrate solution may be dropped, and a 
pipette with which 10 c.c. of gastric fluid may be put into a glass 
beaker. The gastric fluid in the beaker is diluted with distilled 
water until it is nearly colorless, and 2 drops of an alcoholic 
solution of phenolphtalein are added. This solution becomes red 
in alkaline solutions, while it remains colorless in neutral and acid 
solutions. After this, one should carefully drop from the burette 
the sodium hydrate solution into the diluted gastric fluid until the 
mixture becomes of a faint rose tint. The amount of deci-normal 
sodium hydrate used indicates the amount of acid the stomach 
fluid contained ; for example, to produce the rose tint in the 10 c.c. 
of gastric fluid 5.8 c.c. of sodium hydrate were used ; therefore in 
100 c.c. of gastric fluid 58 c.c. would have been used ; the total acidity 
is hence 58. But since 1 c.c. of deci-normal sodium hydrate solu- 
tion contains 0.004 g. of NaHO, the 58 acidity means that it would 
require 58 x 0.004 g. NaHO to neutralize the amount of acid pres- 
ent. Therefore 58 x 0.004 = 0.232 % = total acidity, or 2.32 per 
thousand NaHO. Should this result be desired in terms of hydro- 
chloric acid, we can utilize the formula NaHO : HCl : : 40 : 36.5, 
from which the axjidity 58 = 0.212 % =2.12 % HCl. 

The determination of the total acidity is the most im- 
portant feature of the examination. If the stomach was 
washed out thoroughly until clear fluid is returned, before 
the test meal, then the acid present after the test meal may 
be considered to be, for the greatest part, hydrochloric acid, 
even if the methyl-violet reaction is negative. The blue re- 
action of the methyl-violet is interfered with, as well as are 
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the other color reactions, should there be a large quantity 
of albuminoids in the fluid examined. The color reaction 
should be controlled by the biuret test ; should this be posi- 
tively present, then it is proven that hydrochloric acid was 
effective in changing albumin to peptone. From this result 
the conclusion is satisfactory that the absence of the hydro- 
chloric acid color reaction is no proof that there is no hydro- 
chloric acid in the gastric fluid. On the other hand, the 
presence of the color test indicates, with sufficient certainty, 
that hydrochloric acid does exist in the fluid. 

Should the stomach not have been washed out before the 
test meal, then the total acidity represents the combined 
hydrochloric and other organic acids (lactic, acetic, and 
butyric). By means of the methyl-violet, the biuret, and the 
Uffelmann tests, the valuable conclusion whether much or- 
ganic acid is present is reached. Should it be — in especially 
important cases — desirable to determine quantitatively the 
amount of hydrochloric and lactic acids, complicated chemi- 
cal methods must be employed. 

In normal cases, the gastric fluid obtained two hours 
after a test meal is acid in reaction and responds to the lit- 
mus and to the hydrochloric acid tests, as well as to the 
biuret test, but gives no reaction to the test for lactic acid. 

The total acidity varies between 50 and 65 (c.c. ^ normal 
sodium hydrate solution to 100 c.c. of filtered solution) = 
0.18 to 0.24 % of hydrochloric acid. 

The hydrochloric acid reactions are absent in gastritis 
and in carcinoma of the stomach; they are often mark- 
edly increased in ulcer of the stomach and in nervous 
dyspepsia. 

The failure of the hydrochloric acid reaction is by no 
means calculated to disprove the presence of carcinoma of 
the stomach ; still, a marked presence of this reaction would 
contra-indicate, in most cases, the existence of that disease. 

The proof of the presence of a large quantity of lactic 
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acid would strongly indicate carcinoma. The test, however, 
is only conclusive providing the stomach has been well 
washed ont, and the test meal is deficient ia food contain- 
ig lactic acid (Boon's test meal, see p. 86), 
In addition to the acids, the stomach contains the digestive fer- 
menta, pepsin, which peptonizes the alburaiiioida, rennet ferment, 
which CDUgulates milk, and their precursors, pepsinogen and lab- 
i^mogeD. The exaiaiiiatian for these ferments has as yet no 
essential diagnostic significance, as they are present in most cases 
of Btoiuach disease. 

The consideration of the artificially obtained gastric flnid 

[(the question of the relation between the amount thus 

Ipbtained and the amount of food) justifies the conclusion 

B to how much food the stomach has passed into the intes- 

Kldne (the motor activity/ of the stomach). Fi'om this not 

Infrequently a judgment as to the improvement or non- 

mprovement of a case may be fomied. According to Leube 

Jvery stomach is deemed insufficient from which remnants 

: food may be obtained by aspiration seven hours after 

ftmeal. 

A better method of determining the motor activity of the stom- 
ach is by means of the salol test. Salol passes from the stomach into 
the intestine unchanged, and is split up only by the alkaline seer»- 
tion of the intestine into salicylic acid and phenol ; the reaction of 
salicylic acid in the urine (a violet color on the addition of ferric 
chloride) indicates that salol has passed into the intestines. Two 
(2) grammes of salol should he given in a wafer at a meal. In the 
normal person, the reaction for salicylic acid will be obtained in 
the urine in |^ to 1 hour afterwards, that ia, urine thus obtained 
will show a violet color to ferric chloride. In motor weakness of 
the stomach this reaction will appear from 2 to 5 hours afterwards. 
In addition a distinct reaction may be obtained in cases of good 
motor function at the utmost up to 24 hours afterwards, while in 
motor itistitßcieiicy it will persist for 2 days. 

It is desirable to determine more definitely in a few individually 

important cases, for instance in stricture of the pylorus, the motor 

vity of the stomach. For this purpose 100 c.c. of pure olive oil 

e poured into the stomach which has been previously washed out, 
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and after 2 hours an aspiration of the gastric fluid is made (oil 
test). The normal stomach will pass 50 to 75 c.c. of the 100 c.c. of 
oil that had been given into the intestine ; in very many diseased 
conditions the amount of oil obtained from the stomach is more or 
less diminished. 

Chief Symptoms of the Most Important Diseases of 

THE Stomach 

Acute gastritis. — Severe dyspeptic symptoms are prominent. 
It is caused chiefly by errors in diet. Vomiting is an accompani- 
ment, together with diminution or absence of hydrochloric acid. 
The region of the stomach is tender. Not infrequently there is 
headache and some fever. The termination is mostly favorable, 
still a transition into a chronic gastric catarrh is possible. 

Ulcer of the stomach (ulcus ventriculi). — Is manifested by loccd- 
ized pain, with vomiting after the ingestion of food, the vomited 
material being often strongly acid. Vomiting of blood also occurs 
(hcematemesis). The condition of nutrition of the body is some- 
what below par. The acidity is most always increased, still when 
anaemia is present it may be diminished. 

Carcinoma of the stomach. — There is a palpable tumor of the 
organ. Vomiting of a contents of a coffee-ground appearance 
occurs ; the patient is distinctly cachectic. The reaction to the test 
for hydrochloric acid is almost always absent, but lactic acid in the 
stomach contents is increased. The duration of the disease is 
between 2 and 3 years. 

The dyspeptic symptoms which appear in old persons unaccom- 
panied by a palpable tumor and by vomiting, and which in spite 
of a rational system of treatment persist and lead to excessive ema- 
ciation, may be mistaken for carcinoma of long standing. 

Dilatation of the stomach. — At more or less long intervals vom- 
iting of large quantities takes place. The lower border of the 
distended stomach lies below the umbilicus. The bowels are con- 
stipated, the amount of urine is small, and the skin is dry. 
Emaciation is noticeable. 

The diagnosis should at the same time embrace the causative 
factor of the disease : whether the disorder is due to stricture of 
the pylorus or to atony of the muscular structure of the stomach. 
The cause of stricture is to be found in, either a cicatricial forma- 
tion (due to an ulcer or to the inflammation resulting from caustic 
substances taken into the stomach) or in a carcinoma. The strict^ 
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« IB sonietimes produced iu rai'e instances by the cotnpresaion of 
& tumor, by twi»t or bend of the duodeniiin caused by [lerittineal 
adhesions, by a floating kidney, etc. The a,toiiic dilatation is the 
lesult of direct distention, dne t« excessive driiiliiDg and gluttony, 
and of chronic gastric catarrh. 

Chnuuc gattiitis. — Palpation and percussion of the stomach 
demoDstratea, outside of the abnormal aensitiveneM of the organ, 
a foundation for the severe dyspeptic symptoms. If proof of taking 
ijurious substances into the organ cau be deduced, the diagnosis 
of the diRease is pi'obahle. The stomach contents contain much 
muciis. and the acidity is diminished (still in a few cases it ia 
incro«J). 

Ifeivons dyspepsia. — The symptoms which may be objectively 
demonstrated give no indication of the severity of the disordei'. 
There is often difiuse pain over the stomach, mostly independent 
of the ingestion of food and the position of the body, and oft«ii 
hydrochloric hyperacidity. Wien a neurotic condition can be 
demonstrated and neurasthenic aymptoma are present, the diag- 
nosis is easy; it may also be made if the causes which lead to 
gastritis can be excluded. 

DIAÖKO3I8 OP THE DlSE.UES OF THE iKTESTINEa AND 

THE Peritoneum: 
The diseases of the intestines and of the peritoneum are 
recognized outside of the consideration of the geueral con- 
dition of the patient by an examination of the fieces and of 
^le aidomen. 

^^The normal person has one or two movements of the bowels in 
Bkrenty-four hours. The stool is formed and of the consistency of 
thick mush. Thin or ßtiid stools constitute diarrhiea. (See p. 93.) 
The color and amount ot the fjeces depend upon the food. When 
meat has been the chief article of diet, the amount ia stnall, the 
color is brownish, and the fcecal mass is firm ; when cbiefiy bread 
and potatoes are eaten, it is more voluminous, soft, and yellowish 
brown ; when milk is exclusively taken, it is yellowish wlute, and 
tolerably firm. 

The ordinary color of the faaces is caused partly by the reduced 
coloring matter of the bile (lijdrobilirubin). The reduction is 
c»used by the bacteria in the iutestines. 
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Abnormally colored stools: black stools are the restdt of 
haemorrhage (see below), or are occasioned by medicines, 
such as iron, bismuth, which form respectively sulphide of 
iron and sulphide of bismuth. Oreen stools are produced 
by mercury, especially by calomel, which forms mercuric 
sulphide at the same time as it does biliverdin, or by the 
passage through the intestine of unchanged bile, whicb 
occurs in the summer diarrhoea of children. Ghayishrwhite 
stools occur in faeces free from bile, and when the faeces 
contain much fat. 

Fatty stools are grayish-white, mucilaginous, and smell 
badly ; they occur as the result of the occlusion of bile from 
the intestine (icterus), and in addition chiefly from chronic 
peritonitis and intense anaemia. 

Bloody stools appear as blackish-brown faecal masses look- 
ing like tar, and are present in enteritis, tumors of the intes- 
tine, embolism of the mesenteric arteries, in typhoid fever, 
and in purpura. Haemorrhages from piles give rise to a 
bright-red color of the stool. 

Purulent stools. Should the stool contain only pus, the 
perforation of a peritoneal exudate into the intestine may 
be diagnosed ; when only mixed in small quantities in the 
faecal mass, and associated with fluid and at times bloody 
stools, it would indicate an ulcer of the large intestine. 
Bloody purulent stools, frequently in small amounts and 
accompanied by severe tenesmus, indicate dysentery. 

Mucous stools. Pure mucus denotes catarrh of the rec- 
tum, as does the encapsulation of the scybalous stool with 
mucus. 

Small particles of mucus intimately mixed like grains 
(often like sago-grains, or only microscopically demonstrable) 
in the formed stool, indicate the presence of a catarrh of 
the small intestine. Sometimes these particles are colored 
with bile. Mucous formation in the shape of tubes (mucous 
casts) occurs in mucous colic (a secretory neurosis of the large 
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intestine). ParUden of tlie tissues iii tlie stool indicate 
an ulcerative process. 

MicroBcopical examination may reveal iiiuaciitar fibre.s, fat (in 
masses, in particlea, or as urystala), crystals of triple-plioaphates, 
Charcot-Leyrien crystals (often with eutozoa). Leucocytes are only 
of diagnostic importance wtien very numerous. Mucous particles 
may also be seen. In chronic catarrh one will often find des- 
quamated epithelium (homogeneous, non-iiuoleated, and spindle 
f onns) . 

Constipation occurs in people of sedentary habits, and is 
often the result of deficient physical exercise, of excessive 
eating of meat, or of deficient Ingestion of fluids; it occurs 
in patients who are compelled to lie in bed, as the result of 
the unaccustomed rest j frequently it is present in eases of 
pregnancy and in cases of hyateria; also in cases of dilata- 
tion of the stomach, in appendicitis, in cases of obstructive 
venous circulation, such as results from uncompensated 
heart lesions, etc. Still diarrhcea also occurs in tliese 
cases. When alternating ivith attacks of diarrhcea, it indi- 

■ cates chronic intestinal catarrh. Long-continued constipsr 

■ Üon occurring at the same time with an inabUity to pass gas 
^Lahould awaken the suspicion of an intestinal obstruction 
Kfileus, see p. 95). 

^B DUBBHtEA 

^^m Thin copious stools are produced 

^H^ 1. By increased peristalsis, which is caused by (n) nervona 

^^Hiocks, such as fright, fear; (b) cold; (c) irritating substanoea 

^^Brbich appear in the intestinal tract, esjiecially those that ferment 

^[■nd decompose (gastro-in testin al cntarrli, summer diarl'hceas) { 

((f) specific bacterial influences, probably likewise producing 

irritating chemical chauges (colitis, dysentery, and cholera) ; 

(e) ulcerative processes in the mucous membrane (exfoliative 

ulceration as in chronic enteritis; typhoid, tubercular, and syphil- 

t! ulcerations); (/) the circulation of toxic compouuds in the 
lOd, as in urtemia and probably in carcinoma. 
S. By the fact that owing to the degeneration of the epithelium 
the intestine, an adequate resorption of chyme does not take 
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place. The series of causes just mentioned may also lead to this 
deficient absorption. To tbis ca,tiegory belong especially (a) amy- 
loid degeneration of tbe intestinal iqucoub membrane ; (b) the 
obstruction in tbe portal circulation (cirrhoeia of the liver) and in 
the general venous circulation (non-compensated cardiac disease). 
The obstructive conditions lead again to catarrh, and belong there- 
fore in part to the first group. _ ^1 
a. By the transudation of watery iluids into the inteatiiie; *^M 
iiifectioua and ioflarnniatory states fall under this group. H 

Dian-hcea of sliort duration, mostly witLoiit significance 
yet leading quickly under certain conditions to severe symp- 
toms, occurs in cases of nervous or psychic excitement, in 
exposure, in acute gastro-intestinal catarrh, and is also 
infectious, especially when occurring in children. It occurB 
aa a symptom of cholerine, summer diarrhcea, and cholera 
nostras. 

Diarrhoßa of longer duration, chronic diarrhcea, occurs in 
portal ohstruction ; in interference with the general return 
circulation as in some forms of heart disease ; in the various 
intoxications, e.g. ursemia, as well as in certain sub-acute 
infectious diaeaaea, auch as typhoid fever; in general this 
kind of diarrhcea justifies the diagnosis of a grave disorder 
of the intestine (either a chronic enteritis, a dysentery, 
a tubercular or syphilitic ulceration, or an amyloid degen- 
eration). Tuberculosis of the intestine is only to be diag- 
nosed with any degree of certainty when it can be proven 
to exist in other organs of the body, and amyloid degen- 
eration only when one of its etiological faetora, such as 
phthisis, syphilis, malaria, abscess, etc., is present. The 
situation of the ulcerative process may often be determined 
by the character of the mucus or pus mixed with the faecal 
discharges {see above). The following diseases have char^ 
acteristic atools : typhoid fever, where the stool has a " pea- 
Boup " appearance ; ciysento-y, where it is mucous and bloody i 
and eliolera, where it looks like " rice-water." 
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Normal relations. The abdomen of the healthy person is mod- 
erately arched, moves up and down dnring respiration, is usually 
soft, easily depressed, and nowhere painful on palpation ; ofiera 
no resiataoce anywhere to pressure and is tympanitic on percussion 
excepting when the colon containä large fiecal masses, when the 
percussion note may be duU. 

Relrnction of the abdomen. The abdonien is scaphoid in shape 
and retracted in spasm of the intestine such as occurs in colic and 
in meningitis, or when it is entirely empty as m inanition, in dilata- 
tion of the stomach, and in stricture of the lesophagna. 

Distention of the Abdomen 

The abdomen may be highly arched, and sometimes tense as a 
drum. These conditions are caused by 

I. An accumulation of gaa in the intestines (meteorism, tym- 
panites) ; determined by the general tympanitic resonance on per- 
cnasion, the absence of fluctuation. Moderate tympanites occurs 
in typhoid fever, in chronic intestinal catarrh, and in obstruction 
in the portal circulation. 

A high degree of tympanites occurs with (1) intestinal obstruction 
(ileui). The diagnosis of ileus is rendered certain when, in addi- 
tion to extensive tympanites, there ia the facies of collapse, small 
frequent pulse, &ni fiscal vomiting. After the diagnosis of ileus ia 
made, the following data must be determined : 1. The location of 
the obstruction; is it situated in the small or large intesthie? 
'S. The nature of the obstruction, which may be an invagination, 

twist (volvulus), a strangulated hernia, a constriction due to a 
Itoneal band, a peritoneal abscess, a cicatrii of an old intestinal 
ulceration, a malignant tumor, a foreign body auch as a gall-stone. 
~ hernial cafials and the rectum sliould alicays he examined 
«nthout fail. Obstniction of the small intestine is accornpanied 
by active visible peristaltic motion in the intestines, by a large 
aiuoant of indican in the urine (Chap. VIII.), and by violent general 
lyraptoms; in obstruction in the large intestine, a great amount of 
"ttsntion of the portion of the colon above the constriction is 
irved, the urine contains hut little indican, and the general 
symptoms develfjp more slowly. The diagnosis of the nature of the 
obatrnction is made in many cases from the history of the case and 
bf muiiul exarmination, but can not often be absolutely settled. 
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A high degree of tympanites occurs with (2) acute general 
peritonitis, where every movement of the patient is attended 
by pain, aa is every touch on the abdomen ; in addition there 
are present, vomiting of bile, a small frequent pulse, and 
the/oci'es Aippocratica. 

Eveu ill localized paritoaitia an irritation of the entire perito- 
neum may result, so that the symptoms of a general peritonitis 
may be closely imitated. The diagnosis is determined by the 
proof of the presence of an exudate. 

II. By a collection of free fluid in the peritoneal cavity 
(ascites). In these cases the abdomen, when the patient is lying 
down, is distended at its aides and flattened in the middle; above 
there is tympanitic percussion, white dulness is elicited in its 
dependant parts. Dulness on percussion is bounded above by a 
horizontal line and is changed by a change in the position of the 
patient. On tapping the side of the abdomen with the fingers, 
fluctuation is often elicited. 

If the patient is placed on his side, a. tj'mpauittc percussion note 
is obtained over the aide which is uppermost ; should the position be 
changed to the recumbent one, dulness on percussion will be found 
on the side whicb had just shown a tympanitic note. 

Should ascites have been diagnosed, the following possibilities 
should be regarded : — 

1. Ascites, together with general cedema, occurs in cardiac and 
renal diseases, but the ascites is only a secondary development 
to the original oadenia, and is ai itself not of essential impor- 
tance. 

Still, in consequence of a long-continued ascites, ledema of the 
legs may follow as a result of the pressure of the fluid on the veins 
and of the a 



2. Ascites may be unaccompanied by general cedema, or 
only by a secondary tedema of the legs. In this case there 
is present either ; — 

(ffl) Obstruction to the portal circulation by reason of 
hepatic disease or occlusion of the portal vein; under these 
conditions the ascitic fluid contains very little albumin, and 
varies in specific gravity from 1006 to 1015. 

(p) Chronic peritonitis. In this case the ascitic fluid C 



DISEASES OF THE DIGESTIVE SVSTEM 97 



F 

^Hteuis a larger peri/entage of albumin, and ita sjjteific gravity 
Hib lOlS. 
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The specific gravity is measured by a uriiäometer, tlie fluid to 
examineii being at the temperature of the room. When taken 
at the temperature of the body, it is lower than under the former 
conditions ; it is 1° of the uriuometer lower for every 3° C. elevation 
above the temperature of the room. From the specific gravity the 
amoant of albumin may be proximately determined, in this manner, 
according to ifetwa'sformuiajvf = J{S — 1000)— 2.8, where ^ repre- 
sents the amount of albumin in per cent., S, the specific gravity. 

To return to (a), whieli we might call congestive ascites, 

it occurs chiefly in diseases of the liver, and especially in 

hepatic cirrhosia. Accompanying the ascites is a distention 

of tlie veins of the abdomen, especially those about the 

umbilicus (forming the cap»( medusfe) ; in addition the 

i spleen is enlarged, and the stomach and intestines are 

I the seat of a catarrhal inflammation. From the history 

I will be elicited that the patient has indulged excessively 

I in alcohol. In rare instances syphilis produces a peculiar 

I variety of hepatic cirrhosis Qtepar lobatum), which proceeds 

I without ascites, and always runs a chronic course. 

I The other diseases of the liver, especially carcinoma and syphi- 
I'lis, give rise only seldom to ascites, and are diagnosed by the 
fcabsence of the characteristic signs of cirrhosis, by palpation, and 
K by the history. 

■ Occlusion of the portal vein occurs very rarely, and is then pro- 
Bduced by tumors of the stomach, of the pancreas, etc., or by a 
Rthrombosis of the vein. 

' (6) Chronic peritonitis is produced by carcinomatosis or 
by tuberculosis of the peritoneum, is accompanied by gen- 
' eral cachexia, and the diagnosis is made positive when 
I either carcinoma or tuberculosis is discovered in one or 
I more of the other organs. 

I In chronic peritonitis the ascites may be encapsulated by peri- 
■'toneal adhesions. In such a case the change of the position of the 
k.patient may not give rise to change in the percussion note. i^Wc- 



98 DISEASES OF THE DIGESTIVE SYSTEM chap. 

Hon sounds may be heard and friction be felt. Occasionally an 
infiltration of the abdominal wall around the umbilicus is found 
(^periomphalitis) . 

III. By tumorSj in which case the abdominal distention 
is often asymmetrical, being most prominent, not infre- 
quently, at the site of the organ affected. Over the dis- 
tended area dulness on percussion is present. Tympanites 
may occur at the same time. A diagnosis of tumor can 
only be certain when a tumor can he felt 

We should be on our guard not to confound tumor with an ac- 
cumulation of faeces in the intestine. In the latter case the mass 
is doughy in consistency, easily indented, and disappears after a 
free catharsis. 

Tumors may arise in the liver, the spleen, the kidneys, the 
intestines, the stomach, the omentum, and only seldom in the 
vertebra and the pelvic bones, in the aorta (pulsating aneurysm), 
and in the female genital organs. 

A tumor in the ileoccecal region of the size of an eggy an 
orange, or even up to a saucer, if tender and combined with 
fever, vomiting, and tympanites, denotes the presence of an 
appendicitis or perityphlitic exudation. 

Tumors of the ovary and the pregnant uterus will show dul- 
ness on percussion over the lower half of the abdomen ; the upper 
boundary of dulness is convex upwards, and in the lateral parts of 
the abdomen in the recumbent position it is tympanitic ; there is 
no change in percussion note. 

To determine from which organ the tumor arises is often 
extremely difficult. To assist in the diagnosis, various aids 
are called into requisition, such as ballooning the stomach 
or filling it with water, or by doing the same to the colon 
by means of a rectal tube. 

IV. By the escape of gas into the peritoneal cavity. Gas 
in the abdominal cavity will always rise to the top, so that 
when the patient lies on the left side, the area of liver dul- 
ness will disappear, and when on the right side, no splenic 
dulness can be elicited. Gas within the peritoneal cavity 
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^Bjs the pathognomonic sign of a perforation periloiiitis, which 
Hfis almost invariably fatal. 

Perfofation of the stomBch may be produced by a loog-standing 
ulcer of the stomach, especially after an. inteoae bodily straio, or 
after a full meal; perforation of the intestine may result from 
an ulcerative process in that viacua, especially occurring in the 
remiBaion stage of typhoid fever, and after there has been a lisemor- 
rbage from the bowel. Another frequent cause of perforation 
^^jetitonitis is the perforation of the vermiform appeudis by a 
^^Jiecal concretion. 

^^F The disappearance of liver didness has n fatal significance only 
^^nrhen ai the game lime a change in position of the patient products a 
^^thange of percussion note; changing tlie patient's position, how- 
ever, occasions intense pain, and should be done only in cases of 
urgent necessity. Perforation peritonitis is also made apparent 
I by the signs of great collapse, as well as by the local signs. 

The liver dulness is absent frequently in ordinary tympanites of 

tnoderate amotmt, such a.9 occurs in constipation; in addition, it 

iaay be absent or nmch diminished in (iiseases of the liver, which 

1 to atrophy, such as acute yellow atrophy and cirrhosis. In 

tcute atrophy of the liver a progressive diminution in liver dul- 

lay be seen taking place from day to day. It is diminished 

a of extensive pulmonary emphysema, where the distended 

mgs overlap the liver area. 

üF SnaPTOMa of the Most Important Diseases of 
THE Intestines and Abdomen 
Aiyute intestinal catarrh: auddenly developing diäiihcea., 
with colic and tenesmns. In severe eases the final evacua- 
^tions contain much watery mncua. It is often preceded 
by vomiting, and is sometimes accompanied by fever. 
There is almost always more or less depression. Chronic 
_ inteatiTial catarrh ia characterized by a diarrhcea, which lasts 
■ months, consisting of mucus, pus and bloody stools, 
BlterDating with constipation, slow emaciation. Specific 
iauBes, such as tuberculosis, syphilis, dysentery, and car- 
ta, which may likewise be the cause of a chronic 
~, should be excluded lu making a diagnosis. 
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Mucous colic (formerly known as enlerilis membranacea) is a raj 
form of iiiteatiual affection, occurring in neuropathic individul " 
and characteiized by a diarrhcea accompanied by attacka of 
the stools coutaiiiing tape-like, cylindrical, psendoniembrani 
oasts of coagulated mucus. 

Cuiviiioma of the intestine : cachexia, and a palpable tumt 
in the abdomen, which ia often very movable. The intestine 
may be moved with the tumor. It is frequently associated 
with signs of intestinal obstruction (see p. 95) and i 
hfflmorrhagea from the bowels. Tumors of the rectum 
usually be felt from the anus. 

Ileua. (See p. 95.) 

Acute general peritonitis. There is extensive tympanites, 
vomiting of bile (spinach-green vomiting), at times singul- 
tus. The abdomen is intensely tender, and when due to a 
perforation the liver dulness gives place to tympanitic per- 
cussion, owing to the contained gas rising to that region. 
The facies of collapse aie well marked, the pulse is frequent 
and small, and respiration is shallow and rapid. 

Localized peritonitis. The genera! symptoms appi 
mate more or less those of general peritonitis, though 
rule they arc much less intense. By palpation a locali: 
exudation can be felt. The rectum should be examined 
the finger for this purpose. 

Perityphlitis, appendicitis. A painful infiltration or ex- 
udation in the ileoctecal region may be felt. On percussion 
it ia dull. There is vomiting, tympanites, constipation, and 
fever. The pulse is good, as a rule. It ends frequently 
spontaneous absorption, though rupture of the abscess 
operation is not infrequently necessary. 

Chrome peritonitis. {See p. 97.) 

Diagnosis or Diseases of thr Livf.b 

The important data to he obtained in simple jaundice (ictent 

are: mistakes in diet, previous gastric catarrh, (right, anger; wM 

severer symptoms are present the following: a previous a' 
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anndice, eapacially of biliary colic (gall-stone) ; a history of alco- 
lolisin (cirrhosis); of companionship with dogs (echiiioooecus) ; 
of syphilis. One should determioe also whether the etiological 
factors of amyloid degeueration are present and whether there has 
been any history of poisoning, for instance, with phosphorus. 

Diseases of the liver are recognized in many cases by the 
presence of icterus, which is first observed in the conjunctiva 
and finally over the skin of the entire body. The urine is 
of the color of dark beer, shows Omelin's reaction (see 
Chap. Vni.) i the fseces are grayiahrwhite, like clay. The 
following types are recognized : — 

Iderua simplex (catarrhal jaundice), which is associated 
with mild symptoms, headache, fatigue, malaise, itching 
of the skin, and a slow pulse. It arises as the result of 
the occlusion of the ductus choledochus by a catarrhal 
.infiammation of its mucous membrane. It lasts but a few 
weeks. The prognosis under proper treatment is favor- 
able. 

2. JcJenia gravis occurs with severe symptoms of disease, 
with emaciation, frequently with fever, mental confusion, 
delirium, and severe pains in the region of the liver. It 
may be produced by passage of a gall-stone or impacted 
gall-stone, by liver abscess, by echinococcus of the liver, by 
carcinoma of that organ, and by acute yellow atrophy. 

nceming icterus with polyeholia and without polycholia, see 
p. 8. The clinical consideration of cases of severe jaundice may 
present many prominent symptom-combinations which serve to 
fliuike the diagnosis easy; thus icterus combined loith cachexia indi- 
s hepatic carcinoma; when combined teitk aacitea it indicates 
'girrhoais; icterus occurring with allacks of colic indicates biliarti 
'OalcuU; when associated with chilly seiaalions, abscess of ike liver is 
i'Jffobably present. Of course these sjraptoai-combinations have 
only a limited diagnostic value ; they .'ihould always be corrobor- 
ated by the other signs of the individual disease.^ elicited only by 
1 careful examination. Thus, the picture of a jaundice due to 
ptU-stone may be simulated by a carcinoma of the duodenum and 
bat of cirrhosis of the Uver by a chronic peritonitis, etc. 
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There are some diseases of the liver in which jaundice 
appears only late in the course of the disease or not at all. 
They are amyloid liver, fatty liver, congestive liver (due to 
impeded venous circulation), carcinoma of the liver, syphil- 
itic liver, atrophic cirrhosis, and eehinococcus. The attention 
of the clinician is drawn to the liver chiefiy by the patienf a 
symptoms of pressure and pain in the hepatic region, some- 
times by the ascites, and often only after a casual physical 
examination of the organ. 

A differential diagnosis is made from the history of 
ease and the general condition of the patient, and 
the physical signs obtained by percussion and paJpatitm 
the organ. 

The liver (compare Fig. 24, p. 83) lies in the right hypochi 
drium and its upper border in the norma] state reaches the inferior 
border of the Tth rib in tiie axillary line ; in the mamillary 
line it reaches the inferior border of the 6tb or the superior bor- 
der of the Tth rib ; its upper border lies behind the 6th rib at the 
right stemai line. Ita inferior bonier in the axillary line lieg 
between the 10th and Ilth ribs, extends across the coslal arch in the 
mamillary line, and lies midway in the linea alba betweeu the 
xiphoid process and the nmbiticus ; it then curves upwards and 
reaches the diaphragm at a spot between the paraatemal and 
mamillary lines. On deep inspiration the Uver descends a trifle. 

Percussion of the liver will show relative dnlneas in the mamil- 
lary line from the 4th rib downwards, which changes to absolute 
dulneas (flatness) at the lower border of the 6th rib. The latter 
ends in the mamillary Une at the free border of the ribs, when the 
percussion note becomes tympanitic. Palpation gives no resnllB 
in the normal condition of the organ in the mamillary line. But iB] 
hypertrophy of the liver the edge of the liver may be felt below 
free border of the ribs and percussion will show dulness also belc 
the free border. 

Liver dulness is increased always in hj^ertrophic cirrhosis, 
in amyloid degeneration of the liver, in chronic congestion 
of the liver, often fatty degeneration of the liver, in hepatiM 
eehinococcus, carcinoma, and abscess. 
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Liver dolnesa may extend beyond the free border of the ribs 
I «ven when the liver is not increased in size, providing the dia- 
I phraffm is shoced downwards, as occars in pulmonary emphysema, 
t in pneiimothoras, and in pleuritic efEusiona on the right side. 

Liver dulness is diminished in area in acute yellow atrophy 
I (here the diminution goes on froia day to day, and without an. 
i of tympanites), in atrophic cirrhosis (diminutiou 
' proceeds extremely slow), oßen in tymjMnites when the 
transverse colon lies between the liver and the abdominal 
parietes ; shoxild extensive tympanites coexist with grave gen- 
eral symptoms, and in addition should it be possible to elicit 
by a change of the position of the patient to the right aide a 
' liver dulnesa which was absent when the patient was on the 
. left side, the diagnosis of air or gaa in the peritoneal cavity 
\ flhonld be made (perforation peritonitis, see pp. 98, 99). 

The border of the liver is felt to be smooth in chronic 
I oongeation, in amyloid degeneration, and in hypertrophic cir- 
F rhosis. The border and the upper surface are rough (uneven 
I and nodular) in atrophic cirrhosis, in syphilitic hepatic dis- 
I ease, in carcinoma, and sometimes in hepatic abscess. 

A special form of liver tumor is the corsel or tighl-lace liver 
(constricted liver), where a portion of the right lobe liea below 
the free border of the riba as an isolated tumor estending from 
4 to 6 era. into the abdominal cavity. Abnormal mobility of the 
Uver is known aaßoaiing liver (it occurs in women with pendulous 
Abdomens) . 

Chiei- Symptoms of the Most Important Diseases of 
THE Liver 

Catarrh of the bile-ducts (catarrhal jaundice) is characterized by 
icterus, aocompanied by mild aymptoma (see pp. 8 and 101); the 
liver ja often enlarged, is but little tender, and the gall-bladder is 
often palpable, A favorable termination occurs in from 3 to 5 

In a few ca^es it progresses to chronic jaundice by reason of the 
llotinatioa of the mucous walis of the ductus choledochoB and 
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the occlusion of its canal (ckolangilU chronica ßbroia). 

reKuIt gradual slow eiuacialion occurs and after a few years, deaths' 

preended by coma and convulsions, enauea. 

Absceas of the liver gives the »ymptonis of jaundice, combined 
with erra^tic chilli), emaciation, severe paiua in the regiou of the 
liver and in the right ahoulder. In solitary abscess a protrusion of 
the liver surface upwards or downwards is sometimes observed. 
In multiple abscesses the liver is not infrequently enlarged 
throughout. 

BiliaTy colic (gall-stone colic) is accompanied by very severe 
attacks of pain in the hepatic region of varying duration and 
occasionally by jaundice; Tomitiug and fever are not infrequeut. 
The diagnosis is rendered positive by the finding of gall-atones in 
the faices. 

Analysis of gall-stones. Gall-stones are composed of con- 
cretions either of bilirubin or of Cholesterin. Cholesterin 
tested for as follows : a portion of the calculus is dissolved 
in hot alcohol and the solution is then filtered ; from the 
filtered solution, when cool, Cholesterin forms in rhombic 
crystals. To continue the test, the crystals are dissolved 
in chloroform and concentrated sulphuric acid is added to 
the aohition, when a beautiful deep-red color appears, which 
gradually changes to blue and finally green. Bilirubin is 
isolated by extracting from the remaining filtrate with warm 
chloroform, the filtrate having previously been rendered 
sliglitiy acid with hydrochloric acid, when it is observed 
the chloroform solution on the addition of fuming nitiie 
acid (Ometin's test). 

Caiciooma of the liver give rise to cachexia, combined withT 
icterus ; palpable, nodular tumor in the liver region ; usually; 
decided enlargement of tlie liver without any enlargement!) 
of the spleen. 

Acute yellow atrophy of the liver is diagnosed when s 
suddenly developing jaundice occurs associated with severe 
cerebral symptoms such aa confusion, delirinni, and coma; 
with a rapid diminution of liver dulness. Tyrosin 
leucin are found in the urine, the excretion of urea Ib vfl^l 
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much diminiahed, the excretion of ammonia very much 
incieased. It pursues a rapidly lethal course. 
Acute yellow atrophy may appear after an initial stage of 
catarrhal jaundice lasting from 8 to 14 daya. 
Hypertrophic cirrhosis of the liver is characterized by the 
presence of jaundice, combined with a decidedly uniform 
enlargement of that viscua; alcohol and syphilis are the 
etiological factors. It is associated with a visible enlarge- 
ment of the veins of the abdominal walls, with a hyper- 
trophy of the spleen, and with gaatro-intestinal catarrh; 
ordinarily it is unaccompanied by ascites. 

Atrophic cirrhosis of the liver is diagnosed by the presence 
■of ascites, the ascitic fluid having a low specific gravity; 
by the distention of the abdominal veins and an appreciar 
,ble splenic enlargement. There is a slowly developing 
teachesia and sometimes jaundice. Symptoms of gastro- 
lintestinal catarrh. The history will show excessive drink- 
ting of alcoholic beverages, more seldom syphilis or malaria 
iior chronic peritonitis or cardiac disease. 

Echinococcus of the liver is only to be diagnosed when by 
the growth of the cyst the liver becomes enlarged. In 
well-developed cases fluctuation and hydatid fremitus over 
the tense elastic tumor may be elicited. Aspiration of the 

I tumor mass yields a fluid in which portions of the echino- 
00CCU3 memlDranous wall and the booklets of the parasite 
may be found on microscopical examination. The fluid 
does not become turbid, or at best but very little, on heating 
(eee Chap. XII.) 
Amyloid degenerfttlon of the liver. — There is a uniform 
firm enlargement of the organ and a cachexia. Proof of 
the etiological factors, such as phthisis, sypbUis, suppuration, 
etc., will assist in the diagnosis. The spleen is enlarged and 
albmainuria and diarrhcea are present. 

Chronic congestion of the liver also presents a uniformly 
larged liver. Dyspnua and cyanosis are features and 
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point to the primary cause of the disease j namely, to cardiaoi 
or pulmonary afEectiona. 

The Spleen 

Enlargement of the spleen is an extremely important sign, 
upon which depends the diagnosis of many diseases. 

The spleen is situated in the left hypochondrium. Under nor- 
mal eon dit ions splenic dulnesa extends from the Sth to the 
11th rib, and from the liiiea costo-articularia (a line dravrn from 
the left stern o-cla,ylcular articnlation to the apex of the 11th rib) 
to the vertebral column. Sbould the spleen enlarge, its area of 
dulnesB will be increased until it finally extends beyond the left 
costal arch. When the organ is decidedly enlarged, its edge mag he 
felt as a. sharp border, especially on deep inspiration. Falpation of 
the viscus is often painfid. 

A positive proof of enlargement of the spleen is only pos- 
sible when the organ can be fell by palpation; it is often 
possible to demonstrate an enlargement by percussion, 
though the results of percussion are frequently decepti' 
on account of the variable amount of ffeces in the colon. 

The determination of splenic enlargement is indispensal 
in making a diagnosis of typhoid fever, of malarial intermit- 
teilt, and of splenic leucwmia; it is desirable to demonstrate 
it to reach a diagnosis of amyloid degeneration, of cirrhosis 
oftlie liver, and of hiETnorrhagic infarction of the spleen. 

It may be enlarged in all infectious diseases ; in addition 
to typhoid, in pysemia, pneumonia, etc. Should it be 80 
found with pneumonia, it will remain demonstrable until 
resolution is completed. 

The spleen may be displaced downwards in left-sided pleu- 
ral effusions, in pneumothorax, and in pulmonary emphy- 
sema. It is displaced upwards in tympanites, in ascites, 
by tumors of the abdominal cavity. Percussion dulness 
appears, in perforation peritonitis when the patient lies 
the right side, and in general is absent over the sph 
region in eases of floating spleen. 
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DIASNOSIS OF THE DISEASES OF TEE UPPEB Alfi- 
PASSAGES (NOSE, THROAT, LABTHZ) 

The diaeases of the nose, to vbtch attention is diiected by 
the discharge, pain, and, above all, the occbision of the nose, 
may be recognized by inspection with the nasal speculum 
and palpation with the nasal probe. The symptomatology 
of all the diseases of the nose would overstep the bounds 
of this work, and only those symptoms will he considered 
which are of importance in internal medicine. 

Headache, especially frontal, is a symptom of many diseases 
of the nose. It may be present in a mild degree in an ordi- 
nary cold, usually to be referred, howerer, to disease of the 
frontal cavity. Purulent processes in this cavity (empyema 
of the frontal sinus) may give rise to meningitis ; next to 
inflammations of the middle ear, the nose is probably the 
most frequent source of meningeal infection. 

ITeara^ia of the branches of the trigeminus is not rarely 
seen in disease of the nasal accessory chambers, and has been 
observed especially in connection with disease of the antrum 
of High more. 

Epistaxia demands an examination of the nose ; but the 
constitutional causes must not be lost sight of (chlorosis, 
leuCEBmia, anEemia, cirrhosis of the liver, contracted kidney, 
etc.). 

A foul smell in the nose is the sign of oztena. The nasal 
»vity is broadened (atrophy of the turbinated bones), the 
IfftUcoaB membrane thin, pale, covered with numerous crusts. 
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The peculiar bad odor clings to the dried secretion, 
secretion may be expelled through the nasopharynx; thero^ 
fore oziena, is always to be looked for when there is a putrid 
expectoratiou (bronchitis, gangreue of the lung). 

Houth-breathing, which appears in every case of occlusion 
of the nose and nasopharynx (by hypertrophic catarrh, 
polyps, deviations of the septum, post-nasal tumors, etc.), ia 
often accompanied by disturbing seqnelte: snoring, restless 
sleep (nightmare), inflammatory processes of the upper air- 
passages, disturbances of digestion; in children, after a 
considerable duration, typical facies (open mouth, dull ex- 
pression), deformities of the t«eth, the jaws, even of the 
thorax. S 

AdeDoid vegetations, hypertrophy of the lymphoid elements in 

the nasopharyux (fa,ucial or Bd tonsils), exceedingly common in 
children, give the most exquisite examples of the disturfaancsa of 
mouth-breathiDg. They are a frequent souroe of deafness and may 
retard the complete bodily and mental development of a child 
(aproiexia naialii). May be diagnosticated by the child's facial 
expression ; positive diagnosis by the palpation of nasopharynx 
with the index finger. 

The symptoms usually disappear rapidly after the removal of 
the vegetations. 

Nasal reflex neuroses. — These are reflexes called forth by 
diseases of the nose. Attacks of migi'aine and spasms of 
coughing, epileptic seizures, etc., occasionally disappear 
after the cure of nasal affections. The best known of these 
is nasal asthma: attacks of bronchial asthma dependent 
upon an irritation from a diseased nose. An existing asthma 
is only to be referred to the nose when irritation of a par- 
ticular spot induces an attack while its auEesthesia (by o 
caine) stops the attack. Surgical measures for the i 
of the asthma may then be undertaken. The same saJ 
guard of diagnosis should be applied to the other neuroae 
of the diseased nose. 
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Throat and tonsils. — Tlie inspection of the throat with 
lidepresaed tongue sliows whether infectious processes are 
rloealized there (angina or diphtheria, Chap. II.). At the 
I same time, the presence of a chronle pharyngitis should be 
knoted (mucous membrane puffy, reddened, covered with secre- 
■tioa or atrophic, dry, occasionally covered with fine graoula- 
Itions) ; it is often caused by the same elements that help to 
Jproduce a chronic gastritis (alcoholism, too much smoking, 
»the eating of very hot or poorly masticated food); it 13 seen in 
Klihose working ia dust of any kind, in speakers and singers. 

Insensibility of the fauces is frequently a sign of hysteria or of 
advanced alcoholism, and may assist in the diagnosis of a contem- 
poraneous gastric affection as neurotic or alcoholic. Hyperaalhesia, 
excesgive gagging movements on touching, in chronic pharyngitis, 
also frequently in drinkers. 

Retropharyngeal abscees is recognized by a fluctuating, bulging 

the posterior pharyngeal wall ; there are severe general 

diBtiirbancB and high fever. Deglutition and respiration may be 

interfered with. The threatening symptoms disappear upon the 

emptying of the abscess. 

The source of cryptogeiietio sepsis should be souglit in retropha- 
lyngeal abscess and purulent processes in the accessory sinuses of 
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Gbnbbal Symptomatology of the Diseases of the 
Laktnx 

The symptoms of laryngeal diseaaea are : — 

1. Changes in the voice. — In the great majority of the 
diseases of the lajyns, the voice ia changed. It becomes 
hoarse, rough, rasping, indistinct (dysphonia). Aphonia 
(abaence of voice, speaking in whispers) is a sign of severe 
disease of the larynx (rrlceration of the vocal corda), or of 
imperfect closure of the glottis (paralyais of the vocal cords). 
Faisetto voice ia uaually a purely functional disturbance, a 
[efective formation of the voice, which may be overcome by 

lethodical exercise in speaking. 
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Vmtrictdar voice. A peculiar rough and rattling 
is produced by the employment of the false vocal cord«' 
(ventricular bauds) for the true ones, freciuently in conse- 
quence of the disturbance of the latter. 

The nasal voice may be open or closed. The formet 
to the absence of the closure of the nasopharyngeal opening] 
iu consequence of the paralysis of the soft palate (principally 
after diphtheria) or in consequence of ulcerative processes 
the soft palate (generally by syphilis). Test-words for this 
variety are, for example, pump, mumpa. When this type of 
nasal twang exists, fluids taken into the mouth will return 
in part through the nose. A dosed nasal voice arises from 
total occlusion of the nose (chronic catarrh, polyps, etc.). 

Dipkthongia (diplophonia) is the simultaneous productioa' 
of two notes of different pitch in speaking; it sometimes 
oceura in unilateral paralysis of the vocal cords, as well as 
in the presence of small tumors on the edge of a vocal cord 
which, in speaking, are pressed between the vocal cords. 

A Oiree/old spUiiing of the voice is a rare phenomenon, produced 
fa; pedicutated polypi which lie beneath the glottis. In speaking 
they are firat preaaad between the vocal corda in the expiratory act 
and then above the glottis. A prolonged vowel ia first pronounced 
clearly, then hoarBely and diphthongic, and finally clearly again. 

2. Disturbances of breathing. — The laryngeal diseases 
may lead to dyspncea through narrowing of the glottis. 
Laryngeal dyspncea is inspiratory, accompanied by stridor 
(a creaking sound the result of the labored, long-drawn 
breath). The number of respirations is diminished; all the 
accessory muscles of inspiration are employed (see p. 125); 
the sides of the neck, intercostal spaces, epigastrium, are 
drawn in. Expiration is short, inaudible. Laryngeal stenoais 
occurs in children most commonly in consequence of diph- 
theria (croup), but occasionally through simple acute laryn- 
gitis (paeudo-CTOup), because of the narrowness of the child'sB 
glottis ; in adults it is always a sign of severe larjmgeal afCeo 



1 



> DISEASES OF TUE UPPER AIR-PASSAGES 111 

ion (acute oedema of the glottis, diphtheria, hilateral poati- 
108 paraiysia, etc.). 

luapiratory dyapncea and stridor are the same iü tracheal &b in 
ftryngeal steiioais. The difierential points are : — 

In laryngeal stenosis the larynx makes effectual respiratory 
toovements (it goes upward in inspiration, downward in expira- 
'ion) ; in tracheal stenoeisit remains quiet or almost ao. The voice 
8 usually free in tracheal stenosis ; in laryngeal stenosis it is very 
loarse or there is aphonia. In laryngeal stenosis the head is 
OBMally thrown back; in tracheal stenosis the dun approaches the 
«hest. Concerning thrills, see below. 

. Pain in the larynx is frequently complained of and is 
Cteacribed as tickling, pressure, burning, or soreness ; inflam- 
tnatory proceeses, particularly, produce severe pains, which 
radiate toward the ear. Fain does not furnieh any especial 
G points. 
Congti. — A laTt/ngeal cough ia sometimes of a particu- 
larly loud and barking character, and can frequently not be 
diBtinguished from a cough emanating from tbe lungs. It 
s called tbe ci-oup cough, although by no means characteria- 
tic of croup, since paeudo-croup and other affections are re- 
(iponaible for coughs of similar sound. Oougb is most easily 
produced from the posterior wall of the larynx (intra-aryte- 
noid region). Irritation of the ventricular bands and of the 
Vocal cords does not evoke a cough so easily. 

5. Expectoration is common to most diseases of the larynx, 
tut does not furniah any characteristic data as to its origin 
in the larynx. 

6- Dysphagia is always a sign of severe and advanced dis- 
sase of the larynx, and is especially characteristic of the 
involvement of the epiglottis and the posterior wall. The 
laryngeal dyspncea and the change in the voice prevent 
■diagnostic confusion with difficulties in swallowing caused 
by oesophageal stenosis. The changes in the throat which 
the dysphagia produces are visible. 
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The External Examination of the Larynx (Inspec- 
tion AND Palpation) 

This is not of great importance. The visible respiratory move- 
ments of tlie larynx and their diagnostic significance in stenosis 
have been discussed above. 

When stridor is present, one can feel a thrill in that part of the 
neck occupied by the trachea, which can be appreciated alone or 
stronger on expiration, when the obstruction to respiration lies 
deep in the trachea. In laryngeal stenosis, on the other hand, the 
thrill is palpable exclusively, or in the vast majority of instances, on 
inspiration. 

Visible or even palpable pulsation of the trachea, or even of the 
entire larynx, has been described as a sign of aneurysm of the 
aorta. 

The vibrations of the vocal cords in speaking may be felt equally 
on both sides by placing the index fingers at the sides of the 
thyreoid cartilages. Weakness of the vibrations of one side speaks 
for disease of that side ; in combination with other symptoms (e.g.^ 
a threefold division of the voice, see above), this sign may be the 
guide for a far-reaching diagnosis without the aid of the laryngo- 
scope; the diagnosis of disease of the larynx is usually accom- 
plished, however, by 

Laryngoscopic Examination 

The sunlight or the light of a lamp is thrown upon the laryngeal 
mirror, placed obliquely against the uvula, by a head mirror or 
reflecter. The laryngeal mirror then gives the picture of the 
larynx. 

The normal picture in the laryngeal mirror shows above (ante- 
riorly) the epiglottis, below the posterior wall of the larynx, the 
intra-arytenoid region, the two arytenoid cartilages, and above 
these, as a slight prominence, the cartilages of Santorini and Wris- 
berg (cunicula laryngis and cuneiform cartilage, respectively). At 
tlie sides, tlie picture is bounded by folds of mucous membrane, 
which extend from the epiglottis (above) to the arytenoid carti- 
lages (ary-epi glottic ligaments) ; the middle of the picture is taken 
up by the true vocal cords, which pass antero-posteriorly (from 
al)()ve downwards) and are divided into two parts, the ligamentous, 
the anterior two-thirds (formed by the arytenoid cartilages), and 
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cartilaginous, occupying the posterior third. The cleft be- 
an the cords is known ai the riraa glotti Jia, the anterior portion 
of which is called the vocal glottis, the posterior the respiratory 
glottis. The false vocal cords (ventricular bands) run parallel to 
and above the true cords, and are seen at the side in the picture. 
~ itween the two, lies the ventricle of Morgagni. The right vocal 
■ appears ou the right side in the mirror, the left on the left 
; there ia no transposition ; but the right vocal cord is, of 
to the left of the observer. 
The laryugoscopic examination ia not intended to estimate 
merely the normal appearance of the larynx, but above all the 
mobility of the vocal cords also; the patient must alternately 
phonate (say nh) and take deep inspirations. lu phonation the 
epiglottis is raised and the view into the larynx facilitated. Dur- 
ing inspiration the glottis ia opened, the vocal cords are abducted ; 
iu Phonation they are adducted, the glottis is closed. 

The direct inapeclioii of the larynx without a laryngoscope (Kir- 
»lein's aulosEopn) ia rendered possible by the use of the autoscope 
when the uppermost air-passages are rendered straight by a pecu- 
liar position of the head, when the root of the tongue is pressed 
Evard, aud when there ia a simultaneous elevation of the glottis. 
ORHAL Functions of the Muscles and Nerves of 
THE Lakynx 
"he opening of the glottis is accomplished by the erico-arytenoid 
wie, innervated by the recurrent laryngeal nerve ; it acta as an 
uctor by drawing the vocal process of the arytenoid cartilage 
outward. 

Closing of the glottis. Tho intra-arytenoid muscle (anjtmnoideua 
transvenva and oUiquus) closes the glottis by drawing the aryte- 
noid cartilages together; the other ctoaers of the glottis are the 
crioo-orytenoid lateralis, the principal adductor, which turns the 
vocal process iuward, and thyreo-aryteuoid internus, whose course 
ia in the vocal cords. These muscles are innervated by the re- 
current nerve, except the ari/tanoideus tranaversus, which receives a 
few fibrea from the superior laryngeal nerve. 

Tension and elntigation of the vocnl cords are accomplished by the 
erico-thyreoid muscle, the uerve supply of which comes from the 
imal branch of the superior laryngeal nerve and which draws 
thyreoid cartilage forward and downward toward the preriously 
' cricoid cartilage. 



1 



114 DISEASES OF THE UPPER AIH-PASSAGES 

Tension nnd shortening nf the wocnf cords: the thyreo-ai 
internus muscle, snpplied by the recuirent nerve. 

There are two laryngeal nerves, therefore, the superior laryngeal, 
the inferior laryngeal, or recurrent, which are branches of the 
acceBsory nei've, and which contain motor and sensory fibre». 

The »uperior laryngeal nerve supplies with its small external 
branch the crico-thyreoid muscle; the large inner branch per- 
forates the hjo-thyreoid membrane and supplies the mucous mem- 
brane with sensory fibres. Its motor fibres are few in number, 
and go to the arylanoideu/, transvereus and the muscles of the 
epiglottis (the Ihyreo-epiglodicva, which raises the epiglottis, and 
the ary-epigloUicua, which lowers it). 

The inferior laryngeal nerve passes backward in the thoracic 
cavity, on the right side encircling the subclayian. artery, on the 
left the arch of the aorta, passes to the larynx between cesophagii» 
and trachea, and innervates with it« internal branch the crieo- 
arylmnoideim posticus and the arytmnoideus transcersia muscles, and 
with its external branch all the remaining muscles of the laryn« 

Symptoms of the Most Important Diseases of t] 
Laktnx 

Acute laryngitis. — Usually no fever (In cMldien, irreg- 
ular remitteEt fever). Hoarseaesa and pain in the throat; 
slight difBculty in swallowing. Mucons or muco-pumlent 
expectoration, not characteristic, Larifngoscopic examina- 
tion: redness and swelling of the mucous membrane, dif- 
fuse or circumscribed. Vocal cords reddened, occasion! 
superficial erosions. Vocal corda apparently small in coi 
quence of the swelling of the ventricnlar bands. 

Chronic laryngitis. — Pressure, scratching, etc., in the la? 
yns, especially in singing, smoking, etc. ; speech thick, 
hoarse; aphonia after continued speaking. Scanty, muco- 
purulent sputum. Larifngoscopic examination: dirty 
red discoloration of the vocal cords, profuse aeci 
occasional swelling of the follicles of the mucous mem 
to the size of a grain of sand (laryngitia granulosa or 
cularis). Very often, callous thickening, grayish-red 
color, of the posterior wall of the larynx. 
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TubercnloalB ol the larynx, — Usually secondary to pul- 
Bonary phthisis. Hoarseneas, aphonia, pain, dysphagia. 
'/arytigoscopic examination, — 1st stage: tubeTcitlar infiltra- 
MucouB memhrane, puffy, swollen, pale, (Edematous, 
L stage : tubercular ulceration. Irregular, confluent swell- 
inga with jagged, raised edges, passing into the depths. The 
pit of the uleer covered with purulent secretion in which 
tubercle bacilli are present. Sites of predilection for tuber- 
cular changes are, first, the arytenoid cartilages and the 
intrararj-tenoid space, nest, the true and false vocal cords. 

Sypbilis of the laryni. — The complaints and subjective 
Symptoms are usually not characteristic. Laryngoacopically 
one may differentiate. 1. Early fonna (secondary phenom- 
ena) : erythema of the larynx, sharply limited red spots j 
I syphilitic laryngitis, usually not to be distinguished from 
f non-specific chronic inflammation (history and examination 
I for other syphilitic lesions, especially in the throat) ; pap- 
ules, grayish-white, flat elevations on the inflamed mucous 
membrane (mucous patches); superficial ulcerations (sites 
of predilection : epiglottis, especially its border and lingual 
.Burface, the vocal cords). 2. Late forms (tertiary pfae- 
■ nomena): circumscribed gummata and diffuse gummatous 
fcnfiltratioiia characterized by rapid necrosis; the ulcers 
" illowing the necrosis are deep and are sharply limited, 
t can not always be easily distinguished from tubercular 
The differential dia^osis is established by the 
monstration of au existing pulmonary phthisis (tubercle 
in the sputum), or of a previous syphilitic infec- 
in doubtful cases by the result of antisyphititic treat- 
Luetie ulcers may become very important by the 
; contraction of radiating scars, which may be the 
roe of very severe laryngeal stenosis. 

jf the larynx. — Usually involving the true or false 
, cords, pediculated (polyps) or sessile. Symptoms 
mdeat upon the size and situation of the growth; there 
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is usually hoarseness, often the sensation of a foreign body, 
pain, dyspnoea, sometimes dysphagia. It is essential to 
differentiate between benign and malignant growths (carci- 
noma, rarely sarcoma). The benign tumors, frequently 
with a smooth surface, are always circumscribed ; carcinoma, 
on the contrary, usually not sharply limited, of irregular 
form, soon ulcerating ; swelling of the lymph-glands demon- 
strable. The motility of the vocal cords soon diminished 
in the presence of a malignant growth. Age and condition 
of patient's strength important. Diagnosis often difficult, 
especially in the early stages, in which it is important on 
account of the therapeutic measures. Usually a positive 
diagnosis can be made only by the microscopic examination 
of a small piece of the tumor secured by excision. The 
special anatomical diagnosis of benign tumors (fibroma, 
papilloma, myoma, adenoma, etc.) is only to be made by the 
microscopic examination after extirpation or the removal 
of a slnall piece by excision. 

Pachydermia laryngis are wart-like thickenings on the 
most posterior parts of the vocal cords, usually containing 
a depression on the surface, occasionally with gaps or 
clefts, and then not unlike carcinoma ; usually accompanies 
chronic catarrh. 

Spasm of the glottis (laryngo-spasm) : spasmodic closure 
of the glottis leading to the point of suffocation and uncon- 
sciousness. In children, stands in etiological relation to 
rachitis; in adults, usually caused by hysteria, but may 
be due to organic disease of the central nervous system 
(laryngeal crises of locomotor ataxia). 

Paralysis of the Vocal Cords 

When of peripheral origin, paralysis of the vocal cords 
may be produced by pressure upon the recurrent nerve (by 
goitre, aneurysm of the aorta, carcinoma of the oesophagus, 
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Enlarged lymph^laiuis, tumois 
1^ the mediastinum, pericardi- 
i), or in consequence of a neu- 
ritis {alcoholic or rheumatic); 
of centred origin: hysteria (/«nc- 
iol paralyses of the larynx), 
Ot as a result of organia disease 
of the nucleus of the accessory 
lerve in the floor of the 4th 
rentricle (in locomotor ataxia, 
lultiple sclerosis, bull>ai pa- 
ralysia, syringomyelia, cerebral 
syphilis, etc.). 
Differentiation! 1. Paralysis 
! the abductors of the vocal 
irds, — Paralysis of the exter- 
al abductors ( crico - thyreoid 
lUBcle) recognized by palpation 
t the space between the thy- 
loid and cricoid cartilages ; the 
normal approach of the two in 
Phonation is absent. The glottis 
is not tense -, it appears as a 
wavy line ; voice hoarse. 

This is a paralysis of the 
superior laryngeal nerve (most 
frequently a post-diphtheritic 
paralysis), in which the depres- 
sors of the epiglottis do not act 
(epiglottis immovable, usually 
directed toward the root of the 
tongue), and the sensibility of 
the mucous membrane of tlie 
larynx is lost. These three 
factors (elevation of the epi- 
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which lead to recurrent paralysis (goitres, aneurysms, etc., 
see above) frequently cause a primary abductor paralysis 
which after a longer or shorter time (sometimes years) 
passes into a recurrent paralysis as soon as the adductor 
part of the nerve suffers from the disease. 



CHAPTER VI 

THE DIAGNOSIS OF DISEASES OF THE RESPIRATORY 
TRACT 

In the history of the patient, pEirticu]a,T atress must be laid 
■ Vpoii hereditary laint when tuberculosis is suspected. The so-called 
ficrofuliiU! affections of childhood and previous piilnioiiary dis- 
eases are important, as are hiemalemeses and inäammations of the 
bones or joints of a probable tubercnlar origin, Th oc p t 
(stone-cut t«rs, coal-miners, compositors, etc.) must Is he tok 
into account, and sometimes a weakening condit u h a e- 

. , cent Puerperium, may offer a basis for pulmonary n ^M 

] hmg trouble of gradual origin is before the phj a tl a 1 
|< Byniptoms of phthisis pultnonalis must be looked f 

The atteution of the phyaician is directed toward the 
i respiratory apparatus on complaint of pain in the side of the 
Ldieat, cough, and expectoration or dyspnoia. 

Pain in Ike side is caused mainly by affections of the pleiira, and 
keBlls for an eiamination of the thorax. In differential diagno.sis, 
r it is not particularly valuable, since a niUd pleurisy may accompany 
many other thoracic diseases. 

Although pain in the cheel may be called forth by some cardiac 
affection or by a muscular rheumatism, it demands a careful diag- 
nostic examination. It may occur in any part of the chest, and 
lusy be described by the patient as a pressing or drawing paiQi 

A eoagh is almost invariably a sign ot disease of the respiratory 
apparatus. It is reflex in its nature, and is caused by an irritatioji 
of the mucous membrane of the larynx, trachea, or bronchi by an 
accumulation of secretion. It can not arise from the alveoti of the 
lungs, although irritation or inflammation of the pleura may pro- 
duce it. Occasionally a cough may be induced by an irritation of 
' e pharynx, cesophagu.s, stomach, liver, or spleen. 
I The kind of cough may, at tunes, lie ol' diagnostic signlhcauce. 
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It is important to notice the number of conghs that sncceed eaek' 
other ill each attack. The soK;alled hacking cough 
incipient phthisis, and may direct the pliysici^m's attention to the 
latent disease. The cough oiperlussis is characteristic, nad is seldom 
heard in other pulmonary diaeases. It conaista of a great number 
of coughs rapidly following eaeii other and interrupted bj deep, 
sighing, striduloua inspirations. A dri/ or moist cough, a hard or 
loose cough, give indications as to the amount and character of 
secretion and as to the progress of the disease. The pitch and noUe 
made by a coughing patient will sometimes allow au estimat« to 
be uiade of his general condition. A particularly loud, barking 
cough, foe instance, is characteristic of inflamraatiou of the larynx 
and trachea. A differential diagnosis, except in pertussis, can 
rarely be made from the mere symptom, cough ; but the intensity 
of a pulmonary lesion, or its progress, may be recognized by ths 
cough. Cardiac diseases sometimes engender a cough after a aec>> 
ondary pulmonary congestion has arisen. 

Of the greatest importance in the diagnosis of diseases of the 
lungs is the expectoration or sputum. It must not be forgotten, bow- 
ever, that a catarrh of the nose or throat way be responsible for 
expectorated material, brought forth by hawking. Sputum which 
is expectorated by a cough comes from the larynx, the trachea, 
the bronchi, or from an ulcerating process in the lungs. Although 
the examination of the sputum usually concludes the examination 
of the respiratory organs, it is as well to take note of pathological 
peculiarities at once ; as, for instance, bloody sputum or sputum of 
rusty-red or green calory balls of sputum or expectoration that 
sinks in water, etc. 

Inspection of the Thorax 

The inspection of the thorax gives information : 1. As to 
the normal shape or deformity of the cheat. 

Curvainres of the spine have a diagnostic importance, since 
they are etiological factors in some diseases of the lungs; 
throTigh the compression of parts of the lungs and the caxit\ 
pensatory emphysema, of other parts ; in the course of tina^T 
this may be followed by dilatation of the right ventxid^) 
and cyanosis and dysprio;a in conaeqiience of the diminishedi 
circle of the pulmonary circulation. 
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Kgphoti» is the term applied to a posterior apinal curvature, and 
B known aa gibbvs wben it formn an acute angle. A forward out- 
rttture is known as lordosis, while a lateral curvature is called icoli- 
The most common forjn ia the combination of kyphosis and 
Eoliosis ; i.e., a simultaneous lateral and posterior curvature. 
Anomalies of Ike sternum have little diagnostic importance, as 
they do not produce pulmonary lesions. The xiphoid process may 
be pressed inward in the persons of men who, in their occupation, 
hold tools or implements against it, as shoemakers. A deep sink' 
'ng in of the lower part of the sternum gives rise to the funnel- 
taped chest ; it is a congenital deformity, and is usually associated 
rith other physical or mental abnormalities. A pigeon breast or 
vedge-ihaped breast (peclus carinulum) ia caused by rachitis by 
be compression of the costal cartilages. In this manner the 
temum ia pushed forward and assumes the shape of a, wedge. 

The angular eminence seen in many individuals between the 
banubrium and the body of the sternum is described as the angle 
/Ludwig (angulus Ludovici). The average length of the sternum 
D the adult is from IS to 20 cm. 

1. Of great diagnostic value ia the circumference of the 
ihest, — normid, diminiaked or enlarged; and it is important 
10 note whether the enlargenjent or diminution exists on 
me or both sides. 

a. A Ulateral increase in the circumference of the thorax 
»resents a characteristic picture ; the cheat ia very broad, 
mt seems shortened. It is known as the barrel-shaped 
^ent, — and is pathognomonic for emphysema (volumen pul- 
tumvm auctuni). Although the enlargement includes all 
äie thoracic diameters, the antero-posterior is mainly deep- 
med. The thorax is in a position of permanent inspiration. 

The entrance of air or fluid into the pleural cavity of 
Äther aide may produce an enlargement of thai half of the 
äioras. The affected aide visually lags behind in the reapi- 
atory movements. An unilateral enlargement occurs in 
pneumothorax and pleurisy with effusion, less often accom- 
jiaaying mediastinal tumors. 

b. A bilateral retraction of the chest-walls is usually eon- 
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genital. Tlie thorax is long, flat, and narrow, the antei 
posterior diameter is diminished, and the intercostal spat 
are broad. This form uf thorax has been described as a j>ara 
lytic thorax, and generally arouses the suspicion of phthisis^ 

An unilateral retraction of the thoi'acic parietes, or bettetj^ 
perhaps, a sinking in of one side, is found after the absorp- 
tion of pleuritic exudates and in the shrinking of tubercular 
lungs {cirrhoaia pulmonum). 

Measurements ofihe thorax. DiJatatioa or narrowing can usuall] 
be estitnOited quite distinctly with the naked eye; but it 
times necessary, in order to establish the oiroumferenoe 
uramenta of the chest, to employ a tape-measure or a. cjrtometer. 

The mean average measurements of the thoracic circumference 
in a healthy adult man, estimated at the point of greatest expan- 
sion, are 82 cm. after deepest expiration and 90 cm. after deepest 
inspiration. This is, of course, only approximate, and Taries 
largely in individuals. In general, it may be said that the circum- 
ference of the chest at the nipple after deepest expiration should 
equal one-half, at least, of the body's length. The right half of 
the chest may be from 0.5 to 2 cm. larger in a right-handed person 
than the left aide, and »ice veria. The thoracic diameters in 
women are somewhat less than the corresponding 

The stern o-yertebral diameter, measured with the cyrtometer, 
averages in adult me» superiorly 16.5, inferiorly 19.2 cm. The 
lateral diameter at the level of the nipple (costal diameter), 26 em. 
In women all these diameters are diminished. 

3. The , 

moveToents may be 
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type, and ihythm of the respiratory i 
ippreciated by inspection. 

The normal number of respirations varies from 16 to 20; ii 
new-born from 40 to 44. The normal relation between pidae and 
respiration is 1 to 3.5 or I to 4. 

The lungs remain completely passive in respiration, merely fol- 
lowing the motion of the ribs and diaphragm. In men the inspi- 
ratory expansion is due largely to the contraction of the diaphn^jm, 
and is known as the casln-abdominal type of breathing. The costal 
type is found in women in whom inspiration is principally accomT— 
plished by the elevation of the ribs by the intercostal and scaleid^ 
muBclea. 
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All increased frequency and deepening of respiration 
V (_dil»pii'0!a') is often caused by cardiac diseases and exteualve 
[ abdomiuaJ distention. 

Dyspacea is to be referred to some pulmonary lesion when 
I tbere ia simultaneous cough and expectoration or pain in the 
aide or other parts of the cheat. It is a symptom of pneu- 
ia, when accompanied by high fever and rubiginous 
I sputum j it occurs in pleui'isy and pneumothorax with im- 
paired mobility and expansion of the affected side; it is 
emphysema in connection with a barrel-shaped 
chest and diffuse bronchial rales over both lungs; it is 
observed, finally, in advanced phthisis (Iiabitus paralyticus). 

Djspncea which appeara in a tubercular suhject in an early stage 
P of the diaease is significant of some complication which must be 
I recognized ; as, empyemn, pleurisy, pueumothorax, or miliary 
] tuberculosis. 

Tke kinds of ilyspnaa. Inspiratory and expiratory dyapncea ars 
' recognized. In inspiratory dyspncea the aoce.ssory muscles of in- 
spiration (the stemo-cleido-mastoid, scaleni, levatores costarum, 
pectorales major and minor, levatores scapulie, rhomhoidei, tra- 
pezii, and erect^res trunci) are tetanically contracted. In extreme 
cases there ia a retraction of the lower ribe and of the space joat 
below the ensiform appendix. Stenosis of the larynx, trachea, or 
bronchi may call forth a high grade of inspiratory dyspnoea. 

In expiratory dyspnoaa, expiration is prolonged and difficult. 
The abdominal muscles, the quadratua lumborum, and the serratus 

rsticua inferior act as accessory muacles. Thia variety of dyspncea 
found principally in emphysema and bronchial aaChma. 
The dyspnoea most commonly seen is a mixture of expiratory 
I and inspiratory "air-hunger." 

Astkmaia that form of difficult breathing in which dyspncea 
Ifippears in attacks lasting at times for hours and followed 
f a longer or sliorter period of quiet, natural respiration. 
B most common form ia branchial asthvia, probably of neu- 
rotic origin, which produces in apparently healthy individ- 
1 a temporary expiratory dyspncea of the most intense 
During such an attack the diaphrt^m is tetanically 
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contracted, the liver dulnesB is lower than normal, and dif- 
fuse, sibilant rales may be heard. At the end of the attack 
a small quantily of characteristic aputiun is expectorated 
(see below). The pulse remains regular and strong during 
the attack. The prognosis after a single seizure is good so 
far as life is concerned ; oft-repeated onsets lead to the 
development of emphysema. 

In striking contrast to bronchial asthma are the dyspnceie 
attacks in cardiac diseases (cardiac asthma). In these cases 
the pulse becomes small and irregular and the left ventricle 
is dilated. The prognosis must always be doubtful. 

Nasal asthiua, is spoken of when atta.cks of bronchial asthma 
are evoked by reflex irritation of a pathological nasal mucous mem- 
brane (p. 108). Dypeptic asthma is the name given to attacks of 
fear and anxiety in persons suffering from nervoua dysx>epaia, (In 
these instances one has usually to do with a neurasthenic.) Unemic 
asthma coasists of the attacks of dyspncea occurring in chronic 
nephritis, which are probably hi reality cardiac asthma. Ilay-fevfr 
produces attacks of dyspncea in otherwise healthy persons. It is 
probably caused by irritation of the nasal mucous membrane by 
the pollen of certain grasses. 



Spihometrt 



By inspection one may conclude as to the spirometry f^ 
that is, the determination of the quantity of air given off by 
the deepest possible expiration after the deepest possible 
inspiration {vital capacity). The vital capacity is diminisJied 
in all diseases of the respiratory organs. 

The diagnostic value of this measure is unimportant, sinct 
there are no characteristic differences in the vital capaoi^ 
among the various lung diseases. 

On the other hand, however, spirometry is of reiü value 
in judging of the improvement or aggravation of a disease, 
particularly with reference to the influence of the therapeu- 
tic measures involved. 
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The vital capacity is roeaaured by flutchiuson's Bpirometer. In 
healthy man it variea from 3000 to 4000 c.o-, an average of 3600 
healthy iromen it lies between 2000 and 3000, an average 
of 2500 c.c. The vital capacity increases with the bodily length, 
each centimetre of the latter representing about 33 c.c. of the 
former. In children and in the aged it is diminished. 

CompUvieutarg air is that which may be drawn into tlie litiigs 
by the deepest inspiration after an ordinary inspiration. It is 
about 1500 cc. 

Reservt air is that which may be expired by the deepest expira- 
tory effort after ordinary expiration. It equals about 1500 c.c. 

Breathing or tidal air is the air ordinarily changed by each aeb 
of respiration. It amounts to about 500 c.c. 

Residual air is the air remaining in the lungs after the most vio- 
lent expiratory effort. It is estimated at from IQOO to 2000 c.c. 

After the thorough consideration of the conclusions 
reached by the inspection of the thorax and its move- 
ments, the physical examuiation of the respiratory organs is 
undertaken the percussion and auscultation of the thorax 



Mens UK AT I ON 

The topographical data which enhance tlie ease of the determi- 
nation of the height and breadth of the chest are hers given. 

The heigM of the chest is anteriorly determined by the clavicle ot by 
the supra- and infra-clavicular spaces. The external border of the 
latter includes the space of Mokrenheim. Below the clavicle the ribs 
are eropJoyed. The 2d rib is the starting-point in counting, since 
it can be easily recognized by its attachment to the sternum (angle 
of Ludwig). The nipple usually lies over the 4th rib or in the 4th 
intercostal space, usually about 10 cm. distant from the edge of the 
aterniim. At the level of the xiphoid or ensiform process a distinct 
furrow tuualiy traverses the thorax, which marks the site of inser- 
tion of the diaphragm {Harrinon's farroio). The region beneath 
this furrow to the arch of the ribs is the hypocliondrium. The 
determination of the height of the chest posteriorly is aided by 
using the spine of the scapula as a landmark ; by this means 
7th cervical vertebra (vertebra prominens) is easily felt. T' 
IT guiding-point is the scapula, which covers the space from t 
Q the 7th or from the 3d to the 8th ribs and which is divided 
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its spine into tlie supra- and iiifrEt^spiiioua fosste. The space be- -I 
tween tlie internal borders of the scapulee is the inter-scapular space. J 
For tlie determination of the widlli of the tlioras, the following 1 
imaginary lines, drawn parallel to the long axis of the body, ar 

1. The sternal line, represeating the borders of the sternum c 

the attachments of the ribs. 

2. The para-sternal line, midway between the sternal line and I 

the nipple. 

3. The mnmillary line, drawn through the nipple. 

4. The anterior axillary line, drawn through the anterior bordei j 

of tiie axilla (pectoralis major). 

5. The miildle axiltarr/ tine is drawn through the middle of the i 

6. The posterior aiillartj line is drawn through the posterior bor- I 

der of the axiUa (l»ti*siuius dorsi). 

7. The scapular tine, drawn through the inferior angle of the I 

scapula. 
The linea costo-articularis is drawn from the claviculo-stern 
articulation to the apex of the 11th rib. 

Topograph]/ of the individual lobes of the lungs. The right 1 
lung has 3 lobes, the left but 2. The right upper and vigMm 
lower lobes may be made out posteriorly on tlie right aide. ' 
The border between them begins at the level of the 2d or 
3d lib. This border is divided about 6 cm. above the angle 
of the scapula into two fissures which enclose the middle 
lobe. The superior fissure is directed almost horizontally 
forward and reaches the anterior border of the lung at the 
level of the 4th and 5th costal cartilages. The inferior fis- 
sure is directed perpendicularly downward and reaches t 
inferior border of the lung in the mamillary line. Hence w 
have : right side, anteriorly, upper lobe as far as the 3d ribj^ 
below that, middle lobe. On the left side posteriorly, u 
lobe as on the right side. The border extends without bifi 
cation obliquely forward and ends in the mamillary li 
the 6th rib. Hence we have ; left side, posteriorly, upper aiU 
lower lobes; anteriorly only the upper lobe (and the heart). 
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the percuasioii uf different areas uver the thorax, 
characteristic differences in sound may be appreciated ac- 
cording as the thoracic organs contain more or less air. 
Percuasion serves to determine : — 

1. The borders of the air-containing lungs as differen- 

tiated from other organs (as the liver, the heart). 

2. The amount of air contained in the lungs, which dif- 

fers characteristically in diseases of these organs. 
The qucUities of sound obtained by percussion are : — 

1. Clear or dull = loud and low. 

2. High and low (pitch). 

3. Tympanitic and non-tympstnitic. 

One obtains a clear (loud) non-tympanitic note over the 
lungs ; a clear (loud) tympanitic note over gastric and in- 
testinal areas ; a dull note over the heart, the liver, the 
Bpleen. High and low are qualities referred only to tym- 
panitic sounds (as over cavities). 

Characteristic qualities of sound are: the metallic sound 

the cracked-pot sound (bruit depotßU). 
It is BBSentia! for the beginner to practise percussion freq^uently 
on healthy persons, in order to drill his ear to the different qnali- 
ties of the olear (normal) notes obtained over the lung. The nor- 
mal note difiers in intensity over the same Inug, depending upon 
the muBcnlar thicktiesa and the deposit of fat. It is important to 
torn one's self to compare the note obtaijied over analogous 
of the two halvea of the body. 

Thh Pehcutory Detekmination of the Borders of 
THE Lungs (Fig. 26) 

DJjpei* border: the determination of the upper borders of 

Qie lungs is important; because imilateral depression of the 

1 pHrenflsioD was discovered by Auenbtngger In Graz (1723-1809). 
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upper border is f reqaently the first sigii of pulmonary tuber- 
OTilosis. In healthy persons, the upper border extends from 
3 to 4 cm- over the upper border of the clavicle; posteriorly 
it lies at the spinous process of the 7th vertebra. In healthy 
individuals, both borders are at the same level. 

Aa the limit of the upper border is fixed, it may be Hiuiulta- 
neously determiaed if the percusRioii note on one side is less clear 
than on the other. Differences in sound at the apices, in most 
instances point: to tuberculosis (see lielow). 




Xower border: while the determination of the up 
ders of the lungs f umishea data for the diagnosis of phthisiSi 
the establishment of the lower border aids in the diagnosis 
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of emphysema (volumen pulmonum, auctuni). In emphysema, 
the lower borders of the lungs are Imoer than in health. 

The lower border of the lungs lies : — 

On the rigltt side, at the sternaJ border on the 6th rib ; in 
the mamillary line, at the lower edge of the 6th or the upper 
border of the 7th rib ; in the anterior axillary line, at the 
lower border of the 7th rib ; in the scapular line, at the 9th 
; next to the vertebral column at the spinous process of 
the 11th dorsal vertebra. 

On the left side, the lower border of the lung is difBcuIt 
» make out, on account of the proximity of the stomach, 
the tympanitic sound of which merges gradually into the 
non-tympanitic sound of the lung. 

It is cuatomaiy to determine the lower border of the lung 
in the right matnilluii/ line. In healthy persona, the relative 
liver dulness begins at the lower border of the 4th rib. 
The absolute liver dulness, i.e., the lower border of the lung, 
begins at the lower border of the 6th or the upper border of 
the 7th rib. If one obtains a long clear note of some durar 
tion from the 7th to the 9th ribs, the diagnosis of emphy- 
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Temporary lowering of the lower border of the lung is found in. 
attacks of bronchial asthma. The lower border of the lung is 
raised in met^orism, ascites, abdominal tumors; on one aide onij, 
indicates contracting pleurisy or atrophy of pulmonary dsaue. The 
lower border of the lung on the right aide is also puahed upward 
ia pleurisy with effusion. This fact is demonatrated, of course, 
posteriorly ; iafei'iorly on the right side. 

Reipiralory ehaiiges in Ike lower borders. In quiet, normal breath- 
ing, the lower borders sink about 1 cm. in the iiiaraillary line; from 
3 to 4 om. in deep inspiration. The upper borders, in quiet res- 
piration move upward about ^, in deep inspiration about 1} cm. 
The respiratory displacement depends upon the position of the 
body. In the dorsal position, the anterior lower border of the 
huts moves 3 cm. lower than in the veiiical position. The dis- 
imeot in the axillary line is most marked, and may reach 10 
in deep inspiiation with the patieat in the side position. 
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Respiratory displacement is absent in extensive adhesiona 
between the pulmonary and costal pleuiEB, and is mucli 
diminished in emphysema. _ 



DuLNEHS 



1 PüLMONÄBY Areas 



Dulness over the normal extent of the lungs may arise : — 

1. When the lung immediately below the chest-wall is 
devoid of air; this area must have an extent of at least 
4 cm. Pulmonary tissue may become deprived of air l)y_ 
infiltration and by atelectaais. 

a. Infiltration is due to pneumonia, tuberculosis, abscesff^ 
more rarely gangrene, hEemorrhagic infarct, new grow 
aneurysm. 

b. Atelectasis arises from compression (pleuritic or peri 
carditic exudate and new growths) or from the resorptiw 
of air when the bronchi become occluded (by tenaciotU 
secretions or tumors and by syphilitic stenosis). 

2. Whenßuid is exuded into the plenra, between the lung 
and the chest-wall (pleuritic exudate, hydrothorax) ; the 
quantity must be at least 400 c.c. Dulness is evoked, 
also, by thickening of adherent layers of pleura (culkesions). 

Dulness over the upper lobes (apex) (with good resonance 
behind, below) usually indicates pulmonary phthisis, more 
rarely pneumonia, gangrene, or new growths. Dulness over 
the lower lobes (posteriorly, below) usually indicates pneu- 
monia or pleiiriay. The differential diagnosis is made by 
auscultation. Tubercular infiltration of the lower lobes is 
usually secondary to extensive tubercular invasion of the 
upper lobes. In rare cases, dulness of the lower lobes is to 
be referred to gangrene, infarct, or tumors. In bronchitiÄ ^ 
and miliary tuberculosis, there is no didness present. 

In protraiCted diseaxes, with the patieut constaatly in the dom 
Position, serous infiltrations causing dulness ui.iy appear i 
loner portions of both lungs (fii/pastatit: conijeiiion) . 
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Ttmpasitio Resonance in the Area of the Thorax 

In the healthy thorax, a loud tympanitic note is obtained 
only over the stomach (semilunar space, p. 83), and over the 
parts of the left lung immediately adjacent to it. These 
parts are thin enough to allow the tympanitic note of the 
stomach to be evoked by percussion. 

The lower portion of liver dulness may be ooucealed by tho tym- ] 
panitic uote due to tympanites. 

A tympanitic percussion note in other parts of the thorax 
arises : — 

1. In cavities in the parenchyma of the lung ; the cavity 
must have at least the size of a large walmit, must lie near 
the chest-wall or must be connected with it by infiltrated 
tissue. Such cavities are present in phthisis, less often in 
bronchiectasis and gangrene. 

2. lu a collection of air in the pleural sac (pneumO'- 
tkorax), but only while the air is not under too great tension. 
Otherwise the note is deep and loud, but not tympanitic. 

3. In complete infiltration of lai'ge pulmonary areas, by 
which there is a good conduction of sound between the 
broncho-trachea! column of air and the chest-wall ; foj- 
instance, in tubercular infiltration of an entire upper lobe, 
and in the second stage of pneumonia (dulness with tym-- 
panitic sound). 

' 4. In diminished tension (relaxation, atony) of the put 
monary tissue ; over pleuritic and pericarditic exudate and 
pneumonic infiltration ; frequently in the first and third 
stages of croupous pneumonia and in oedema of the lungs. 

All conditions in which a tympanitic note is heard have this 
in common : that a column of air above is brought into vibration 
(without vibration of the tissues of the lung). 

In the cases of cavities and pneumothorax, the column of air 
in the space is percussed directly; in the instances of estenüre j 
infiltrations, one percuasos the normal cavities ( broncho -trachealJ 
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column of air) through the thickened tissuea, Fulaionary tissue 
lying above exudatcB is robbed of its eliistioity and vibratory 
power, and hence, in percussion, the air only contaiued 
luug vibrates. 

A metallic (amphoric note) differs from a tympanitic note 
by its higher pitch and by its longer duration. In addition to 
the fundamental note, there are overtones to be heard, which 
slowly disappeai. They may be compared to a metallic echo. 

Ajiiphoric resonance may be elicited over the thorax : — 

1. In the presence of cavities with homogeneous walls, 
which must have the size of a man's list at least (6 cm, 
diameter). 

2. In pneumothorax, when the air present is under a 
certain pressure, not too great. 

In order to appreciate amphoric resonance more distinctly, 
percusBion by means of the hammer and pleximeler may he 
employed (mediate pereussion). While performing auscul- 
tation over the cavity, the pleximeter, placed next to the 
Btethoacope, is lightly hit by the hammer. By this means 
a clear, metallic note ia elicited. 

The cracked-pot sound (bruit de pot ßlS) is brought out by 
stk short, sharp percussion. It is best obtained with tho 
patient's mouth open, over a superficial cavity which com- 
municates with a bronchus by a narrow opening. The 
sound may resemble that of the rattling of coins. Caution 
must be observed in estimating the value of the cracked- 
pot sound, as it may appear in healthy persons, especially 
, children, in speaking and singing ; and moreover, is some- 
I times found in tissues relaxed and infiltrated (pleurisy and 
I pneumonia). 

Changes of Sound and Symptoms of Cavitiks 

A tympanitic note is high or low according to the length J 
I of the column of air which produces it, and the breadth otM 
1 tJie opening by irhioh it reaches the external air. 
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shorter the column of air and the wider the opening, the 
higher the note. By having a patient open his mouth, 
the opening, communicating with a cavity which is freely 
connected with a large bronchus, may be enlarged; by 
changing the position of a patient, the diameters of a puru- 
lent cavity, with unequal diameters, may be changed. By 
thus changing the physical conditions, high and deep notes 
may be artificially produced, This is known as sound 
mutation or change. 

1. The change of sound known aa Wintriek's consists of thö 
change produced in a tympanitic note by the opening and closing 
of the mouth — higher in the fonner, lower in the latter case. Found 
in lung cavitiei and pneumothorax when these communicate Jreeiy with 
a bronchus. Rarely id pneumonia and oval pleuritic exudates. 

One can imitate this phenomenon by percusaing the latyni with 
alternat« opening and cloaiug of the mouth. 

An interrupted Wintrich's sound change is the designation given 
to the disappearance of the phenomenon when the patient sits up, 
while it was easily obtained when he was lying down, and rice 
vtria. It is caused by the occlusion of the bronehua, which in a 
certain position of the body freely opens into the cavity. 

2. Gerhardt') change of sound; when the patient sits up, the 
tympanitic note is deeper than when he is Ij^ing. This phenom- 
enon appears in oval cavities which are, in part, filled with fluid; 
the note has the lowest pitch when the longest diameter is hori- 
zontaL When thia diameter is diminiBhed by change of position, 
the note becomes clearer. (If the note becomes higher when the 
patient sits up, the diagooais of a cavity is not certain.) Thia 
phenomenon may be produced by percussing a partly filled bottle. 

3. Respiratory change of sound: in very deep inspirations, the 
tympanitic note over cavities sometimes rises in pitch, probably 
by the inorea,sed width of the glottis, which represents on increase 
in the siai of the cavity. 

4. Biermer's change of sound: percussion over a pneumothorax 
oontaining fluid, the percussion note is deeper in the recumbent 
than in the sitting posture, because the long diameter of the air- 
containing pleura becomes increased, in the lying position, at the 
expeuse of the long diameter of the exudate, which sinks from 
the diaphragm upon the posterior chest-walL 
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Auscultation op the Thorax^ 

By means of auscultation one appreciates : (1) the respir- 
atory murmur ; (2) rales and friction sounds. 

The Eespiratory Murmur 

Vesicular, bronchial^ amphoric^ and broncho-vesicular breath- 
ings are distinguished. 

Vesicular breathing (ceUrbreathing) is found over the entire 
healthy lung. It is principally audible on inspiration ; of 
a shuffling character, and is not heard on expiration, or if 
heard, is short and uncertain, and is rarely audible as a 
vesicular murmur. 

Vesicular breathing may be easily imitated by placing the lips 
and teeth as though one were to pronounce a soft / and then 
taking a deep inspiration. Vesicular respiration arises in the 
trachea and the large bronchi, and is therefore really bronchial 
breathing, which attains its peculiar shuffling character through 
being conducted into the small bronchi and the alveoli of the lung. 

Clear, soft vesicular breathing without rales is a positive 
sign that the auscultated area of lung is healthy. 

Diminished intensity of vesicular respiration is found in 
emphysema, since, in consequence of the distention of the 
lung tissues, only a small quantity of air enters the alveoli ; 
in pleurisy, because the fluid between the chest-wall and 
the lung is a poor conductor of sound; in instances of 
adherent and thickened pleurae,- because the lung enveloped 
by them can not unfold itself. Over very large pleuritic 
exudation, the respiratory murmur is entirely absent. 

An increased intensity of vesicular breathing is normal in 
children: puerile respiration. It appears in swelling and 
stenosis of the bronchi and in bronchitis (because the 
current of air is inspired with greater force to overcome 
the obstructions present). 

^ Auscultation was discovered by the rarisian cliuician LsBunec (1781- 
J820). ^ 
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An increased intensity of vesicular expiratifm and a pro 
longation of it arises when there are obstructions to the exHS! 
of air from the alveoli because of narrowing of the smaller 1 
bronchi, aa in bronchitis and bronchial asthma. Prolonged I 
expiration increased in intensity over (Ae apex of the lung I 
is an early sign of phthisis. 

Interrupted or jerky respiration ia vesicular breathing in which J 
inspiration is accomplished with several internÜBsioiis. 
appear in healthy persona who breathe slowly and irregularly; but 1 
it is often found at the apex as an early sign of tuberculosis- 
moat not be given too high a value, and ia to be considered only 1 
in connection with other symptoraa. 

Systolic neiicular breathing refers to the increased respiratory. ] 
murmur often beard ia the neigliborboud of the heart during its j 
systole. It has no diagnostic significance. 

Bronchial breathing (cavemows respiration) is found in 
liealth over the laryox, the trachea, and the inter-scapular 
space. It ia of a puffing character, principally audible on 
expiration; on inspiration it ia usually heard shorter and 



Bronchial breathing may be imitated by putting the mouth in 
the position of pronouncing the soft German ch and slowly er- i 
piring. Bronchial breathing arises through the rotatory motion I 
imparted to the inspired air as it passes through the rima glottidia, 
which is in turn coutiuued in the broncho-tracheal column of air. 

Bronchial breathing is produced by analogous conditions J 
to those which call forth a tympanitic pereutory note : - 

1. In large cavities, but the conducting bronchus must I 
be free. 

2. When the lung is so consolidated that the bronchialj 
respiratory murmurs of the large bronchi are conducted' I 
unchanged to the chest-wall : 

(a) in infiltration by pneumonia or tuberculosis, less often, j 

gangi-ene ; 
(6) in compression, particularly above exudates into I 

pleura. 
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Dulness and bronchial breathing over the lower lobe, with 
an nninvolved upper lobe, usually denotes pneumonic in- 
filtration. Dulness and bronchial breathing over the apex, 
with a normal lower lobe, usually indicates tubercular in- 
filtration. But it must not be forgotten that these symp- 
toms may point to an upper-lobe pneumonia, a lower-lobe 
tuberculosis, gangrenous infiltration, pleuritic thickening, or 
compression due to tumors or aneurysms. 

A loud, tympanitic note and bronchial breathing denote 
a cavity ; a loud deep note with no respiratory murmur, a 
closed pneumothorax ; dulness with no respiratory murmur^ 
a pleuritic effusion. 

Metamorphic respiration is the name given to an uncommon re- 
spiratory murmur which begins as vesicular and becomes bronchial. 
It is heard, when at all, over cavities, but is not at all characteristic. 

Amphoric respiration is never heard over the healthy chest ; 
it is a whistling respiratory sound with a metallic echo, pro- 
duced under the same conditions as the metallic percussion 
note. It is pathognomonic for cavities with walls of uniform 
density of a diameter of at least 6 cm., and for an open 
pneumothorax. Over a closed pneumothorax no respiratory 
murmur is heard. 

Amphoric respiration may be imitated by blowing over the top 
of a large bottle. 

Broncho-yesicular breathing is breathing which is neither 
distinctly bronchial nor distinctly vesicular. One should 
be very cautious in diagnosticating this variety of respira- 
tory murmur, and should try, by careful auscultation, and 
by having the patient take deep inspirations, to give the 
murmur a vesicular or a bronchial character. 

Broncho-vesicular respiration is found in healthy per- 
sons, on superficial breathing, in the ßupra- and infra-spinous 
regions. In pathological conditions it is frequently heard 
without allowing any diagnostic conclusion to be drawn from 
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it. When broncho-vesicular breathing is permanently heard'' 
at one apex, it may be regarded as a sign of begiiming tuber- 
culosis. 

RÄiES AND Friction Sounds 

The adventitious respiratory sounds are always signs of 
a diseased condition of the mucous membrane of the lung, 
or of a collection of secretions, or of pus. ESlea are known 
as dry and moist. 

Di-y rdles are caused by the passage of the inspired aij 1 
through a narrowed bronchus or one covered ivith a ten*- * 
oious secretion. They may be of a purring or sonoratta ' 
(rkonchi sonori), or of a whistling or aibiUmt (rhoncki atWion- 
tes) character. They are pathognomonic for bronchitis. 

Moist rdles are heard when there is a collection of secre- ^ 
tions which conduct the inspired air, or when bubbles coit- 
taining air are ruptured, or when closed alveoli or bronohirl 
oles are forced open. 

Moist rälea may be plentiful or scattered, ßne or coarse;.^ 
they may be ringing or not, metallic or not. 

The coarseness of rSles depends upon the size of the ■ 
cavity in which they arise; fine rales are usually derived 
from the small bronchi in a beginning infiltration ; coarse 
rales in large bronchi and cavities. 

Crepitant rSles (bullous rales) take their origin in the forc- 
ing open of previously closed alveoli, and are a subdivision 
of fine rales. They may be imitated by rubbing the hair 
between the fingers. Crepitant rales are heard in the Ist-^ 
and 3d stages of pneumonia, in cedema of the lungs, in miliary J 
tuberculosis; sometimes, in the apices and the areas of lung^ 
immediately beneath them, in kealthi/ organs during the f 
few inspirations after partial atelectasis. 

Ringhtg rales are often heard under the same Gonditioi!_ 
ae bronchial breathing (in cavities, in large infiltration! 
which act as sound conductors, in compression.^. 
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Metaüir, ringing rales are often heard iu eoiinection with \ 
a metallic percussion note and amphoric breathing. 

A single metallic rale ia know» as tinkliug {tinleiaent müalliqut, 
the sound of falling drops of water). Heard in pueumothoraz. 

SuccusBlon {siiccuasio Hippoa-atis) is a metallic aplashing I 
heard at some distance from a patient when the upper part I 
of his body is energetically shaken from side to side, 
is pathognomonic for the simultaneous presence of air and I 
fluid in the pleural sac (sero- or pyo-pneumothoras). 

Succussion m»y nlao be heard over a large ätomach after tlie in- 1 
gestion of fluids. It speaks iu this instance in faror of gaatrio J 
dilatatioa, hut does not prove it. 

Friction soundB (pleuritic) are heard when two adja^eiM 
layers of pleura, rubbing against each other in the respira 
tory act, become roughened by deposits of fibrin. They ar»-fl 
pathognomonic for pleurisy, are most frequent in dry plea- 1 
risy, and in large effusions are heard usually in the stage of J 
resorption. Friction sounds are absent in effusions withfl 
stasis (hydrothorax) and when adhesions between the layeiftfl 
of the pleura exist. 

The distinction between friction sounds and dry rfiles is some- 
times difficult to make. It may be remarked that rales are changed 
by coughing, friction sounds are not ; that friction sounds are in- 
creased in intensity by the pressure of the stethoscope, and that . 
under these circumstances a complaint of pain ia made; that J 
friction sounds are appreciable to the hand. 

Tliey may be compared to the creaking of new soles and to thsv 
rustling of a tense aail. 

PeCTOKAL FBBMtTUS 

Pectoral or vocal fremitus is appreciated by placing t 
hands symmetrically on the two sides of the chest while th« 
patient speaks or counts in a deep voice. In healthy persomJ 
one feels a distinct vibration of the chest-wall produced h 
the conduction of the vcice. 
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Pectoral fremitus is increased iii pneumonia, above pleu- 
ritic effusions, in cavities with thickeued walla. (Infiltrated J 
and compressed tissues are good conductors of sound ; 
cavities the sound of the voice is intensified by refiectionl 
from the walla.) 

Vocal fremitus is diminisked or absent : — 

a. When the pleural sac is filled with fluid or with aii 

{jdeuri»!! and pneumothorax). Over pleural adhe- 
sions, vocal fremitus is frequently well preserved. 

b. When the large bronchi are occluded by tumors Ot 

stenosis. 

The diminished intensity or absence of vocal fremitus 
is of diagnostic value only when the voice is strong and 
deep. A weak voice produces a weak fremitus. In very 
stout people, it can not be well felt 

Auscultation of the voice. The anaoultation of a healthy cheat 
during talking gives only an indistinct humming. This h dimin- 
ished under the same conditions aa vocal fremitus. The voice' 
seems to be inlettinfied when the waves of sound travel through 
good conductors, that ia, through infiltrated or compreased tiaaues, 
or through cavities with thickened walls. Vocal auscultation is 
therefore bounded by the same Uraitationa as vocal fremitus and 
bronchial respiration. An increased auscultatory intensity of the 
voice ia called bronchophony ; very much heightened intensity, /lec- 
toraoqiiy. 

jEffophony is the name given to a pecuhar sound of the voice, 
posaeasing a tremor and sounding like the bleating of a goat, which 
ia often heard at the upper limit of an extensive pleuritic effusion. 

Examination of the Spot um 
The examination of expectorated material coughed up ' 
is iudispeusable for the diagnosis of diseases of the lungs. ' 
The examination begins with a simple inspection of the 
sputum (macroscopic examination) which is followed in case ' 
of necessity by a microscopic examination. 
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Every sputum may be placed in a group according to its 
main constituents : mucous, purulent, serous, fibrinous, bloody 
sputum ; or it may represent a mixed form, as muco-puru- 
lent, bloody-serous, etc. 

1. Pure mucous sputum (tenacious, glossy, sticking to the 
bottom of the glass) is characteristic of a beginning bron- 
chitis. As bronchitis may be the forerunner of tuberculosis, 
a sputum consisting of pure mucus must be given cautious 
diagnostic judgment. The expectoration of the nose and 
pharynx is often purely mucous. 

2. Pure purulent sputum (thick, confluent pus, not foamy) 
is found almost solely in perforation of purulent foci : empy- 
ema, abscess of the lungs or of the neighboring organs ; also 
in bronchorrhoea. 

3. Muco-purulent sputum is found most frequently, and 
has no characteristic points for differential diagnosis. Is 
seen in severe bronchitis as well as in phthisis pulmonum. 
In bronchitis pus and mucus are often intimately mixed ; in 
phthisis it frequently consists of single balls which have a 
gnawed appearance, are surrounded by mucus, and sink to 
the bottom. This kind of sputum (nummulous, globosum et 
fundum petens) is mostly characteristic of tubercular cavi- 
ties, but occasionally appears in bronchorrhoea. 

Profuse muco-purulent sputum often forms three layers on stand- 
ing : the lowest, pus, then serous fluid, on top foamy mucus. Fonnd 
most often in bronchiectasis and cavities, but is not pathogno- 
monic. 

4. Serous sputum, thin, fluid, usually stained a light red, 
is pathognomonic for oedema of the lungs ; its appearance is 
usually a bad prognostic sign, usually a sign of early death 
(stertor). 

5. Pure bloody sputum (hsmoptysis) is expectorated when 
through some ulcerative process a pulmonary blood-vessel 
becomes eroded, or when in the pulmonary circulation or in 
i5oJated areas (embolism), stasis of high degree is present. 
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Differential diagnosis as to hsematemesis (p. 79). Hae- 
moptysis appears: — 

a. Principally in tubercular phthisis ; sometimes in the first 
stage (initial haemoptysis) or in any stage of the 
subsequent course of the disease ; the amount of the 
coughed-up blood varies from 1 to 2 teaspoons to 
^ litre or more. The proof of the presence of other 
signs of tuberculosis is required to make ä positive 
diagnosis. 

h. Less often in abscess of the lung or gangrene. 

c. In extensive stasis in the pulmonary circulation, espe- 
cially in mitral lesions. 

d In haemorrhagic infarcts of the lung ; the source of the 
embolus must be proven (venous thrombosis, throm- 
bosis in the right ventricle) ; when possible, the area 
of dulness of the infarct, or rales, must be elicited. 

e. In aneurysm of the aorta which may lead to profuse, 
often fatal, pulmonary haemorrhage. 

/. In very rare instances, when a dilated vein (varix) of 
one of the large bronchi bursts in an otherwise 
healthy person. This diagnosis is justified only 
when the other causes are excluded. 

An haemoptysis which appears at the time of suppressed menses 
in a young girl may be regarded as beneficial (vicarious haemopty- 
sis). One must not neglect the examination for tuberculosis, how- 
ever. 

6. Bloody-mucous sputum (like raspberry jelly) is occasion- 
ally seen in carcinoma of the lung ; when it is more bloody 
than mucous, sometimes stained yellowish-brown, in the first 
stage of pneumonia and in haemorrhagic infarcts. 

Saliva stained with blood is often expectorated by hysterical 
patients, and may lead to error. 

Fibrin in quite large quantities is seen in fibrinous bron- 
chitis and pneumonia; if one shakes up the sputum with 



144 DISEASES OF THE RESPIRATORY TRACT 

I water in a test-tube, branches of fibrin like those of a tree 
appear (brondiiai casts). 

In order to decide whether aputuTn contuiiis fibrin, Ehriiek't 
three-color mixture may be employed. Tliis tri-acid mixture 
tains acid fuchain, methyl-green, orange-G. The acid fuchsin is 
abaorbed by the pure albumin present, while nuclein (the alba- 
min of the nucleus) and mucin are stained with the baaie methyl- 
green. If a specimen of sputum is shaken up with this mixture, 
pneumonic expectoration will be stained red l>ecau3e of the fibrin 
it contains, the sputum of bronchitis will be a bluish-green because 
of the mucus and leucocytes it holds. This test may be employed . 
microscopically ou dry specimens. I 

The smell and color of the sputum are next to be observed. 
Most sputa have an insipid, sweetish smell. A moiddy odor 
may accompany material arising from the mouth, the teeth, 
the nose, and the pharynx. A sickly, foul odor is a sign of 
purulent bronchitis or gangrene of the hing or ruptured i 
putrid abscesses (see below).' 

A foul odor may come from the (esophagus or nose, which must I 
always be carefully examined as possible sources of putrid sputum. 

The color ia usually a yellowish-green. Sputa of other J 
colors have important bearings : red color (see bloody sputa)' 

Rubiginous (rusty) spwiwra, pathognomonic for pneumonia. 

Ochre-yellow ^utum, pathognomonic for the perforation of 
foci of liver disease (echiuocoeci, abscesses from biliary cal-- 
culi, necrotic liver tissue). The color cornea from the lai 
quantity of bilirubin. 

A similar color is caused by the activity of bacteria: ipvlum of 
the color of the yolk of an egg. The color becomes more iutense 
when exposed to the air, and ii a small part of the sputum is trans- 
ferred to clear sputum , the latter assumes the yellow color in a short 

Grass-green spu(«wi, characteristic of a slow resolution o€l 
a pneumonia, usually indicates a transition to tuberculosis ; ~ 
also seen in pneumonia accompanied by icterus. 
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The green color may also be caused by bacterial life. This form I 
may be recognized by its imparting its color to clear sputum. 

The differently colored sputa which acquire their color J 
fvom external sources are without diagoostic significance; 
blue sputa in workmen in chemical factories, red and yellom 1 
in workers at the forge, Idack in workers in coal. 

Lastly, the amount of sputum in 24 houra must be noted. 
For diagnostic purposes it may be important when there 
is a very great quantity of secretion (purulent bronchitia, 
bronchiectasis, tuberculous cavities, perforating empyema, 
etc.). In many cases the intensity of the pathological pro- 
cess may be estimated by the amount of sputum. J 

Microscopic Examination 1 

A microscopic examination of the sputum must be made 1 
in all cases in which the examination of the thorax and the I 
inspection of the sputum have not led to a positive diag- I 
nosis (for example, when there is a suspicion of tuberculosia, j 
in the presence of blood-stained, mucous sputum and ill- I 
smelling sputum, etc.). | 

Important elements are : elastic fibres, fragments of lung I 
tissue, tubercle bacilli, heart-disease cells,' eosinophile cells, 1 
Leyden's asthma crystals, and Curschmann's spirals. These 1 
are some elements which help to secure the diagnosis made: I 
crystals of the fatty acids, h^ematoidin crystals, bronchial 1 
casts, etc. I 

Elements which lack particular diagnostic imporlance are (Fig. 27) i I 

White Mood-cells, present in large quantity in every sputum, 1 
often degenerated, often fatty. ■ 

Pavement epithelium comes from the mouth and the true vocal I 

Cylindrical epithelium is not often found ; it eomes from the nose, I 
the upper pharynx, the lower part of the larynx, am! the hronehL 1 
word " Herzfehle melleu " as above, —The 1 
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Tha heart-ilisease-celU are large, ovoid or round, with a nucleoB I 
which resembles a bubble, and are usually filled with jiarticlea of ' 
□oal, S3 well as fat and myelin (anthracosis). Although the pres- 
ence of aveolar epithelium ia not characteristic of tuberculosis, the 
presence of a large q^uantity of aothracotic cells must awaken a 
suspicion of the disease. 

holnled red blood-cells are without significance. The; an 
present in abundance in bloody sputum. 




Sarcina pulmonum is seen now and then. It has no diagnostic 
importance. 

The ordinary Iiacleria are present in profusion in every sputQB 
particularly in old sputum, and have no diagnostic value. Lepl 
Ihrix (stained blue with Lugol's Solution) are present in gangrene^ 
they alao appear in the follicles of tlie tonsils in the healthy.^ 
Lugol's solution contains iodine, 1 ; iodide of potassium, 2 ; dii^l 
tilled water, IDO parts. 
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Elastic ßbrea, in all nberculosia, 1 

abscess, gangrene. In fibres are J 

found, for there is a fen ;h diasolfSB I 

them. Abscess is rare cated from I 

other symptoms (see bei le presence 1 
of elastic fibres speaks i 

To find elastic fibres, a ^ ^ _, __ -elected from 

the apntum with a curved forceps. The sputum should be poured 
on a black plnte to render the selection easier. Low powers of the 
microscope will answer for the preliminary examination. The 
sputum may be previously boiled in a test-tube with an equal 
quantity of a 10 per cent, potassium hydrate solution aud allowed 
to precipitate. The sediment ia then examined microscopically. 

Fragments of lung (issue appear as small black particles, | 
visible to the naked eye, in abscess and gangrene. In fonl- 
amelling sputum their presence speaks in favor of gangrene ! 
rather than fetid bronchitis. 

Heart-disense-celU are found in the sputum in all diseases.] 
in which there is chronic pulmonary congestion, as in mitral 
disease and in all cases of dilatation of the left ventricle. 
These conditions frequently superinduce cardiac asthma J 
and secondary emphysema. The heart-disease-cells are dea- 1 
quamated alveolar epithelium containing granular, brownish- 
yellow pigment. 

The source of this pigment is undoubtedly the blood, and may 
be proven by the hemosiderin reaction : to a fresh specimen 
diluted hydrochloric acid and .the yellow potassium terrocyanide 
(5 per cent, solution) are added. The pigment granules take on 
a blue color from the iron they contain. 

Eosinophile- cells appear in the sputum usually in combi- 1 
nation with Leyden's asthma crystals. They are large eellB J 
with very fine, colorless gran\üations which stain a beaubi- 1 
fol red with eoain. Their presence in abuudaoee seems toil 
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bear Bome relation to attaeta of asthma ; but nothing defi- 
nite can be said as to their significance. 

The staining of these cellü in dry specimens may be best accom- 
phahed by the folluwiiigsuliitioii (Dr. Bei«) : concentrated aqueous 
solution of methylens 
blue 50; absolute alco- 
hol and distilled water, 
of each 24. To this 
solution ia added a 
piece of eoain the size 
of a bean. In thia bo- 
lution leucocytes and 
bacteria are Htained 
blue; the eoaiDopbiloJ 
granulations, red. 

Leyden's aatkma^ 
crystals (Fig. 
strongly refractivt 
octahedral figures 
are found almost 
solely in bionchialfl 
asthma. Macroscop-I 
ioally, they appear in yellow, sausage-shaped particles.-fl 
Ctemieally, they consist of diethylendiamin. 

Oursckmami's Sjtirats (Fig. 29), also found in the sputt 
of asthma but seen much less frequently, may be reeog-M 
nized with the naked eye, better with a magnifying glass, i 
fine thread-like bodies, often contained in aago-Uke particle« 
of mucus. They are conglomerations of mucus wound ixtl 
the manner of a corkscrew, with a light central line. 

Fibrin may often be appreciated raaeroscopioally. Shaken with] 
water, it may be recoj^uized by its forming bronchial casts shaped 
like the braucLcs of a tree. Microscopically, it is known b; its 
brightneea, its fine streaking, and its homogeneity (staining reac- 
tion, p. 144). Fibrin is found in astlima, fibrinous bronchitis, and 
pneumonia. 

Crystah of ihefaiiij aciils usually present themaelvea ai 
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colorless needles, frequently in bunches; are eaailj distinguish abl» I 
from tyroaiii and other crystals by melting when warmed, 
present in gangrene »nd fetid bronchitis, usually contained in J 
yellow, ill-smelling plugs the size of a pinbead (^Dittrich's plugs), I 
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Tyrosin crystals are bunches of needles, in old pus, particularly 
in the drying pus of perforating empyema. 

Small cysts of echinococcus or its hooks are rarely present in the 
sputum, and when they are, denote echinococcus of the lung or 
perforation from some neighboring organ (see Chap XII.). 

The cocci of pneumonia (see Chap. XII.) are present in 
profusion in every case of genuine fibrinous pneumonia. A 
simple glance does not suflB.ce, however, to base a diagnosis 
on, since it is diflB.cult to distinguish them from harmless 
fungi. They may be recognized with certainty if one emul- 
sifies a quantity of sputum with sterilized water and injects 
this subcutaneously into a rabbit. If the sputum contain 
virulent pneumococci, the rabbit will die of septicaemia in 
from 1 to 3 days, and its blood and the fluid from its en- 
larged spleen will contain innumerable diplococci. The 
expectorated material employed must be free from saliva 
and bronchial mucus and must be positively from the lungs; 
for pneumococci are present in the mouths of healthy persons 
and are therefore also called the cocci of sputum septicaemia. 

To cleanse the pulmonary sputum, as above mentioned, it 
is received in a sterilized Petri's dish; it is washed with 
sterilized water, transferred to another similar dish with 
sterilized forceps, is again washed in sterile water, etc. 
After this process is repeated five or six times, it may be 
safely assumed that the sputum is free from contamination, 
and may be employed for purposes of culture or inoculation 
(Koches washing method). 

Influenza bacilli (Chap. XII.) are found abundantly in 
the bronchitis and pneumonia of influenza. The micro- 
scopic examination does not always answer, and it may be 
necessary to make a culture. 

Tubercle bacilli. Their demonstration is the keystone 
of the diagnosis of tubercular phthisis of the lungs. In 
doubtful cases, especially in the early stages, the proof of 
their presence is of the highest importance. The finding 
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of tuberole bacilli in the spntum proves with certainty the 
diagnosis of tuberculosis. A negative result, on the other 
hand, does not speak absolutely against the diagnosis. For 
the technic of staining, see Chap. XII. If difficulties pre- 
sent themselvea, the method of Biedert may offer some ad- 
vantages, A teaapoonful of sputum, with 3 teaspoonfuls of 
water aud 15 drops of potassium hydrate, are boiled for 
2 hours over a sand-bath. The greater part of the pus is 
dissolved. In the sediment remaining, even a few bacilli 
may be stained easily and with certainty. 

Anlhrax bacilli and the dub-like ends of actinomyces have beea I 
occagionally found in the sputum as proof of the exiHting disease. 
So have chains: of aspergillus and thafungtts of thrush in the sputum 
of pneumonomycoab. 



SniPTOMs OF THE Diseases of the Lungs 

BrottcMtis. — Cough and expectoration, frequently pain in 
the chest, usually no marked emaciation. Physical exami- 
nation: no duinesa, vesicular breathing often accompanied 
by prolonged sharpened expiration, diffuse dry rales. 
Sputum, in acute cases, glassy, mucous, clinging tenaciously 
to the bottom of the containing vessel; in chronic cases, 
muco-purulent, with no characteristic elements. Signa of 
bronchitis in one apex only justify the suspicion of begin- 
ning tuberculosis {catarrhus nnius lateris non est catarrhua). 
It is worthy of note that signs of acute bronchitis arise 
secondarily; in cardiac disease (bronchitis of stasis), and 
in the acute infectious diseases, as in typhoid fever. Prog- 
nosis of simple acute bronchitis, with proper treatment, 
good. Chronic bronchitis leads to emphysema and dilata- 
tion of the right heart, and runs its course, frequently, with 
attacks of bronchial asthma. 

Chronic bronchitis may lead, through retention of tbe 
secretions, to sac-like dilatations of the smaller air-passages 
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{bronchiectasis). Small broachiectasea usually escape diag- 
nosis. In large brooch iectas es, there may be a marked 
stagnation of pus, wliich undergoes putrefaction {see fetid 
bronchitis). The sputmn, in such cases, is expectorated in 
the morning frequently by mouthfuls, and arran 
in three layers. Large bronchiectases give the physical 
signs of cavities ; they usually occupy the lower lobes, and 
may be concealed by the corresponding compression of the 
tissues of the lungs. j 

The etiological irritation which is the cause of bronchitis (dost, I 
etc.) may also evoke Lnterstitial iiiflammation in the lung, which 1 
may lead to formation of connective tissue, and to contraction 
(Intel's titial fibrous pneumonia, cirrhosis of the lung, pneumo- 
coniosis). Bronchitis may also, in this way, be responsible for 
areas of dulneas. It must not be forgotten that tubercle bacilli 
□anally find their way into lungs saturated with dust and irritated J 
by it; and in practice it has this significance, — that bronchitis I 
with dulcess denotes tuberculosis. The final decision wiU rest J 
upon the finding of tubercle bacilli. 

Emphysema (volumen pulmonum mictum.). — ShortnesB t 
breath and cyEinosis, usually cough and expectoration. I 
Barrel-shaped chest. Often dilated veins on both sides otm 
the chest. Lower border of the lung lower than uaualj-T 
absence or diminution of cardiac dulness. Vesicular breathr] 
ing diminished in intensity. Frequently, dry rales. 

The prognosis depends upon the degree of preservation of thafl 
respiratory motility of the lungs ; in very advanced cases, the limib^ 
of the expiratory position of the lower border of the lungs is from 
^ to 1 cm. from their most extended inspiratory position. Some 
observers reserve the name emphysema for those serious cases prog- 
nostically, in which the alveoli undergo necrosis, hecause of the 
pressure prevailing in them, thus producing a typical (Lae 
emphysema, in which air, to a certain extent, penetrates the t 
sues. If one employs the word emphysemn in this limited s 
the phrase volumen pulmotium auttum would serve well for all thos 
cases of moderate and milder forms which represent clinically if 
completer conservation of respiratory normality. 
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Pneomonia (genuine, croupous, lobar). — Sudden beginniag 1 
with cliill, pain in the side of the chest, cough. High coa- ] 
tinuous fever. Rubiginous sputum. Physical signs,— 
stage (engorgement) ; tympanitic, slightly dull note over j 
the infiltrated (lower) lobe ; crepitant rales ; in the 2d stage j 
(hepatization), complete dnlness ; bronchial breathing. In- 
creased vocal fremitus. 3d stage (resorption or resolution) : 
gradual clearing up of the dulness, the bronchial breathing J 
gradually becomes vesicular; fine and coarse rales may be ] 
heard. Prognosis : usually favorable ; crisis between the 3d ] 
and 11th days, resolution of the exudate (disappearance of ' 
dulness) in 1 to 4 weeks. In weakened persons, the resolu- 
tion may require months (as much as 1^ years) (delayed 
resolution). Fever of remittent type lasting longer than 11 
days points to complication or sequelfe, especially pleurisy 
(empyema) ; rare issues are carnification (formation of granu- 
lation tissue in the exudate with subsequent connective t 
sue formation and contraction), cheesy degeneration, abscess, 
gangrene. Prognosis for healthy young persons usually 
good; iu individual cases the prognosis depends particularly 
upon the condition of the heart (pulse) and the involvement 
of the mental faculties. Prognosis grave in drunkards, aged j 
people, cardiac cases, and persons with kypho-scoliosis. 

Brondio-pneumonia (secorutary, catarrhal, lobular). — Fol- 
lows bronchitis, usually in acute infectious diseases : moder- 
ate dulness often with a tympanitic sound, with bronchial 
breathing and moist rales, over circumscribed areas most 
frequently involving both lower lobes. Remittent fever of 
long continuance, sputum usually mnco-purulent, colorless. 
Appears chiefly in children and the aged, frequently in 
stuporous patients who aspiiute particles of food (aspiration 
pneiunonia). 

The prognosis of a broncho-pneumonia is always grave} | 
recovery is possible, though most frequently death occuiffl 
as a result of exhaustion, tuberculosis, or gangrene. 
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Dry pleurisy (pleuritis sitxd) is diagnosticated by the pres-l 
ence of localized friction sounds, which are equally loud o 
inspiration and expiration, and may frequently be felt. I 
Pain and usually fever. Not rarely caused by exposure t(K 
cold. Often present in tuberculosis. 

Pleurisy with effusion {pleurUis exsudativa). — Begins sud-1 
denly with a chill and pain in the side, or the pain may I 
come on gradually; frequently low degree of dyspnoaa. I 
Fever irregular, remittent. Absolute dulness (flatness) be- 
low posteriorly, respiratory murmur and pectoral fremitus 
diminished or absent. Above the border of dulness, on 
account of the compression of the lung, often a tympanitic, 
slightly dulled percussion note, bronchial breathing, very 
fine rSles {atelectasis}. Apex-beat and cardiac dulness 
frequently displaced. When the effusion is on the left 



I side, the semilunar space is usually diminished. ^^| 

The iipjier border of the dulne.'is is situated differantly, accord- ^^M 
ing as the patient liiy or walked about during the faruiattoii of the'^^f 
effusion. In the first instacce, especiaJty among the better classes ^^H 
the border of duluesa runs diugonaUy from above posteriorly to^^^^f 
below anteriorlj; if the patient hail been walking about (ss is^^| 
frequently the case among hospital patients), the upper border 
is ahnoat a horizontal line. During the stage of resolution the 
upper border often forms a convex curve pointing upward, the 
highest point of which lies in the aide of the chest (the curve of ^^^ 

IBllia and Dumoifeau). By the change of position of the patient ^^H 
the border of dulness fixed by inflammatory adhesions is altered!^^^ 
slowly or not at all. ^^H 

After a pleuritic efEusion is diagnosticated, the nature of^^J 
the exudate must be determined, whether it is serari» (simple^^l 
pleurisy), punUejU (empyema), or hvemorrhagiG (usually d&-^^| 
pendent upon a malignant new growth). Although the 
patient's condition of strength, the character of the fever, 
the pulse, and the respiration must be considered in making 
a differential diagnosis, an (aseptic) exploratory pMwctwrtl 
with a hypodermic syringe must be undertaken to sett 
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the diagnosis. It should never be omitted in any ease of 
pleural effusion. 

In considering seroTis efFuaioiis, it must be noted that it is fre- 
quently evoked by a, primary disease of the lungs (particularly 
tuberculosis, next in importance pneumonia, infarct, gangrene, 
abscess). One should not be satisfied, therefore, with the diognoris 
" serous pleurisy," but should esaniine the lungs, and, if necessary, 
the sputum, in order to ascertain the etiological factors of tha 
pleurisy. It is imporCaot to reniemher in this connection thai 
many signs of tuberculosis of the lungs lose their importance 
nhen found above a pleural effusion ; for duhiesa, hronchiBl 
breathing, and crepitant rales may arise aa vrell from compression 
of the lung. 

Aside from diseases of the lung, other things that may produce 
pleurisy are : diseases of the heart and kidneys, inflammatory con- 
ditions of the liver, circumscribed peritonitis, particularly appendi- 
citis, possibly lues ; as complications of acute infectious diseases, 
pleuritis not infrequently arises, just as do inflammations of other 
serous surfaces (pericarditis, endocarditis). 

In pumlent efliiaions, the treatment and prognosis are mainly 
dependent upon the determination of the etiology; aside from, 
the history, many cases require a bacteriological examination of 
the bacteria contained in tlie pus obtained from the exploratory 
puncture.- 

Pneumococci in the pus denote meta-pneumonia, tubercle bacilli 
tubercular empyema. Streptococci and staphylococci give no cer- 
tain evidence aa to the origin of the disease ; in tubercular disease 
of the lungs, empyema dependent upon streptococci and staphylo- 
cocci may arise. Bacilli of putrefaction are found in empyema in 
gangrene of the lungs or in embolic infarcts of rotten purulent 
processes, especially in puerperal infections. The continued abeence 
of bacteria in the pus speaks for tuberculosis. I 

In many cases during and after the resolution of pleurall 
effusions, adhesions between the two layers of the pleura ^ 
Spring up with the formation of thick connective tissue 
{pleuritis retraJiens). The pleuritic thickenings manifest 
about the same physical signs as the effusion {dulness, 
diminution of the respiratory murmur, and the vocal frem- J 
itua), yet they differ in this respect, that they show signs J 
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of retiwition and of tension on neighboring organg (flatten- 1 
ing and drawing in of one side of tlie thorax, displacement« 
of the heart, or increased size of the semilunar apace). 

Phthisis pulmonum. — The fii-st stage may give evidenee I 
of no physical changes in the thorax. The suspicion of J 
tuberculosis is aroused by vai-iona uneertain symptoms: 
a hacking cough, little ejcpectoration, headache, easy fatigue, 1 
loss of appetite, gastric disturbances, loss of flesh and i 
strength; an hereditary taint and the habitus pitralyticus J 
make the aspect of the case more serious. The (early) J 
diagnosis can be made with certainty only by the presence 1 
of tubercle bacilli in the sputum. 

A rise of temperature following an injection of Koch's old tuber- B 
culin may be counted aa one of the signs which enable an earlj T 
diagnosis to be made. Although conTalescenta and weakened per- 
sona with healthy lunga may also show a rise of temperature after 
small doses, atill the fever induced by the subcutaneous injection of 
from 1 to 5 mg. of tuberculin speaks very much in favor of tulieroH- 
loiiia. These injections are not without some danger, however, and 9 
are scarcely to be commended for use in private practice. M 

It is important, for diagnostic purposes, to discover poasible'fl 
sources of infection : residence with tubercular patients (wife oP-B 
husband, brother or sister, other occupants of the same house). I 

The first appreciable physical signs are : distinct dulnesa fl 
over one apex ; vesicular respiration with sharpened, proCJ 
longed expiration or broncho-vesicular breathing; fine, non-« 
metallic or bronchitic rales. I 

In a farther advanced stage, marked emaciation, profusa.! 
cough and expectoration. Sputum lai-ge quantity, muco-a 
purulent, often in little balls; contains elastic fibres andil 
tubercle bacilli. Intense dulness over the apex and below« 
the clavicle, bronchial breathing, profuse, coarse rales witJ^B 
something of a metallic ring. ■ 

In the final stage, extreme emaciation, very profuse coug^^ 
and expectoration, sputum io balls and falling to the bottonfl 
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of a vessel. Physical examinatloD ; in part extensive areas 
of dulness, in part a loud tympanitic note (even tlie lower 
lobe is sometimes attacked), bronchial breathing, tiuiling, ' 
coarse rales, in places change of sound in the percussion 
note. 

Prognosis in the very beginning with the possibility of 
thorough treatment, inclined to be good ; in the more ad- 
vanced stages, iisually bad. Complication, in the beginning, 
usually pleurisy ; other possible complications : pneiuno- 
thorax, miliary tuberculosis, tuberciilosis of other organs 
{larynx, intestine, tubercular meningitis, peritonitis, etc.), 
general amyloid degeneration. 

Pneumothorax. — Rarely seen in the healthy (trauma, fract- 
ure of ribs, over-exertion) ; usually secondary to phthisis, 
gangrene, abscess, perforating empyema, emphysema. The 
physical sigus are: — 

Dilatation of the affected side and its iramohility in the 
existing dyspnoeic breathing. Percussion : abnormally loud, 
deep note (usually not tympanitic), metallic note when the 
hammer and pleximeter are used. Auscultation: if the 
cavity-opening is closed, no respiratory murmur ; if it is 
open, amphoric breathing. A fluid effusion usually talces 
place soon ; sero- or pyo-pneumotborax (exploratory punct- 
ure) ; above the fluid, duluess with no respiratory murmur 
and no vocal fremitus ; instantaneous change in the borders 
of the dulness on change of position. Metallic splashing 
sound on shaking the thorax from side to side, audible at 
quite a distance {sticctissio ffippocratia). The prognosis de- 
pends upon the primary disease and the possibility of opera- 
tive interference. Prognosis in the healthy, good. 

Fetid bronchitis is diagnosticated when the sputum is foul- 
smeiling (nose amd throat not being involved), when no 
characteristic elements aside from tbe fetid plugs are formed 
in the expectoration, and when there is no dulness over the 
lungs and the signs of bronchitis only are present. 
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The prognosis depends upon the intensily of the bronchitis or; 
upon the presence of hroitchiectaais und upon the genenil sjrap> 
toms evoked Ijy the putrescence. Fetid hroncliitis, with no septio 
manifestations, usually offers a, good prognosis. Fetid bronchitia 
frequently leads to large bronchiectasea which may firmly com- 
press the Bnrrounding tissue. In this manner, a putrid bronchitis 
may call forth dulness (in the lower lobes). 

Gangrene of the lungs is diagnosticated from the putrid! 
expectoration, which contains fr^ments of lung tissue i 
addition to fetid plugs (p. 149), and the physical demoustrar- 1 
tion of the necrotic area of lung : dulness, bronchial breath- J 
ing, moist rälea. 

The diagnosis must also establish the cause of the gaii> 1 
grene, which modifies the prognosis : trauma (usually great. 1 
pressure), pneumonia (frequently after influenza), eniboluSj I 
perforating putrid abscess of the bronchial glands, perforat«^ 
ing putrid empyema, extension of gangrenous foci from the'J 
Oesophagus, vertebrEB, intestines, liver. 

As far as the prognosis is concerned, there mviat be determined : 
(1) the extent of the local disease : in circumscribed gangrene 
without x>erceptible formation of carities, prognosis inclined to 
be good ; in diffuse gangrene with formation of cavities, prognosis 
bad; (2) the cause of the gangrene: injury and pneumonia, 
empyema, bronchia! abscesses, give comparatively a good prog- 
nosis; suppurating emboli, extension from the cesophagus, verte- 
brw, etc., usually a had prognosis; (3) the general syraptomBi« 
signs of severe infection (very rapid piUae, delirium and ooIlapsB^H 
are of evil omen. ■ 

Hsmoirhagic infarct of tlie lung is diagnosticated when in coBr| 
ditions which accompany the possibility of local thrombosii (Puerpe- 
rium, marasmus, wounds, decubitus, etc., especially dilatation oftke 
right heart) there are sudden stitches in the side, cough, and bloody 
sputum often accompanied by fever. The diagnosia is made more 
certain by the demonstration of a circumscribed infiltration 
(dulness, diminished or bronchial breathing, rSles), frequently 
an additional pleural effusion. The prognosis depends upon the 
cause of the embolus and the bodily strength ; small infarcts, not« 
infected, are readily absorbed. 



1 



DISEASES OF THE RESPIRATORY TRACT 



159 



. Abscess of the lung ia diagnosticated from puruleiit sputum 
containing eliistic fibres wilhoul tulwrcle bacilli, with remittent 
iever, when the cause of the alwcess (pneumonia, infected infarct, 
injury) may be simult.aneouBly proven and the signs of infiltration 1 
or of a cavity are present. Prognosis dependent upon the e 
and the general manifeetations ; a favorable outcome lies in per- ^ 
foration into a bronchus and subsequent healing. 

Tumor of the lung (carcinoma or sarcoma) produces local dnl- 
nesB, over which may usually be heard bronchial breathing or 
räles. The cutaneous veins iu the region of the dulneas ai 
ally dilated and frequently the veins of the corresponding ai 
involved. In many cases, a sputum like raspberry jelly is espeo- j 
torated. Sometimes a hieraorrhagie eftu-tion into the pleura ocourfl, 
often a swelling of the axillary glands. Cachexia set« in during 
the course of the disease. 

BchiDOcoccDS of the lung can be diagnosticated only wheu the 
signs of a tumor are present and when Echinococcus cysts are found 
iu the sputum. 

Syphilis of the long must be considered from the dia^ostio 
point when a diffuse infiltration or coutractiou presents itself, 
when tertiary syphilis is known to be present and tuberculosis is 
excluded. The proof of the diagnosis lies in the successful issue 
of specific treatment. 

Actinomycosis of the lungs. — Signs of infiltration and cavity for- i 
mation in the lungs, with considerable secondary pleurisy. Ths I 
diagnosis is made more positive by the demonstration of the pres- I 
ence of the ray fungus in yellow granulations contained i 



CHAPTER VII 

DIAGNOSIS OF THE DISEASES OF THE CIRCULATORY 

SYSTEM 

For the anamnesis, the following things must be considered : 
1. The previous life of the patient ; excessive physical exertion and 
great psychical excitement cause idiopathic cardiac disease. Too 
luxurious eating and drinking produce increased blood pressure 
followed by arterial sclerosis and heart-disease. Too good living 
produces obesity (fatty heart). A Icoholism evokes cardiac weakness ; 
too much smoking, neurotic conditions of the heart. 2. Previous 
diseases : acute articular rheumatism^ not quite so frequently all the 
other acute infectious diseases (scarlatina, erysipelas, malaria, etc.), 
leads to endocarditis or myocarditis. Syphilis may be the cause of 
a myocarditis. 3. Previous symptoms of heart and kidney diseases 
possibly present. 

The diagnosis of diseases of the heart is supported by 
subjective symptoms: abnormal sensations in the cardiac 
region, palpitation of the heart, a sense of anxiety ; by the 
presence of dyspnoea, cyanosis, and oedema, and by the 
results of the physical examination of the heart and blood- 
vessels. 

Complaints of cardiac difficulties (palpitation, sense of 
anxiety, etc.) without real dyspnoea, without cyanosis and 
oedema and in the absence of physical anomalies, are to be 
referred to nervous affections of the heart. 

Tachycardia^ increased rapidity of the pulse, is often seen in ner- 
vous affections of the heart in consequence of excitement, excesses, 
etc., and as a result of certain digestive disturbances and sometimes 
without appreciable reason (cf. p. 171). 

Angina pectoris is a severe pain in the region of the heart com- 

leo 



CHAP, vii DISEASES OF THE CIRCULATOEY SYSTEM 16l1 

iiig on in attauks, iiHiially with pain extending toward ttje left arm 
and iLccompariied by the most exquisit« aensutiotiä of anguish and 
anxiety. It nia,y appear in any severe cardiac diaeaae, especially 
in sclerosis of the coronary arteries (angina pectorin vera sea 
Helierdenii). Painful attacks Uke those of angina pectoris may 
arise in neurasthenics (angina pectoris neuraalhenica) ; in these 
cases there are usually other symptoms on the part of the vaso- 
motor system present, such as ajternate flushing nnd pallor of the 
face and arms. In every case, angina pectoris is to be regarded as 
a serious matter which demands the closest examination of the 
circulatory apparatus. 



le^H 



For a discussion of dyspnceii, cyanosis, and teileraa, si 
pp. 10, 125. 

Cardiac aslkina is the name given to attacks of dyapncea in car- 
diac disease, which last for hours, more rarely for days, and which 
are followed by intervals of freedom; it may appear whenever 
there is dilatation of the left venti'icle. The differential diagnosis 
as to bronchial asthma rests upon the eUaUishment of the dilaled 
venlride and the small, rapid, irregular pulse. 

In attacks of asthma of doubtful etiology the greatest valne 
must be placed on the examination of the heart, particularly the 
palpation of the apex-beat and the feeling of the pulse. In hron- 
ehial asthma the heart ü healthy. In other respects, the two diseases 
may simulate each other closely, since in all weakened conditions of 
the left heart, a bronchitis due to congestion and a secondary emphy- 
sema may arise (expansion of the lung due to dist«utioD of the pul- 
monary vessels). A characteristic difference is often seen in the 
character of the sputum (sea p. 147). In bronchial asthma the 
expectoration is tenacious, glassy, nmcous, with whitish-yellow 
lamps, containing, on microscopic examination, crystals, spirals, 
and eosinophile ceils ; the sputum of cardiac asthma usually shows 
the presence of blood and approximates in appearance that of 
oedema of the lungs. Microscopically, alveolar epithelium is often 

The mdema of cardiac disease begins at tlie ankles and slowly 
ascends ; it attacks last the hands, arms, and face \ the oedema of 
Bright's disease usually beghis in the face. 

Alhwninuria in heart-disease appears only when a high degree 
stasia is present ; at the same time the urine is scanty and of h 
speoiflc gravity (see below). 
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The objective examination of the heart consists of inspec- 
tion and palpation, percussion and auscultation of the heart 
and great vessels, examination of the radial pulse and of 
the urine. 

Inspection and Palpation 

The position and force of the impulse of the heart and of the 
apeoD^eat must be determined. 

The impulse of the heart denotes the impulse of the sys- 
tole, the elevation of the entire cardiac area ; the apex-beat 
is the visible and palpable expansion of the intercostal space 
furthest to the left, external and inferior. 

1. Position of the apex-beat In healthy persons, the hand 
placed over the cardiac area feels a weak, systolic impulse ; 
the apex-beat is to be felt in the 5th intercostal space mid- 
way between the parasternal and mamillary lines. 

In children the apex-beat is frequently somewliat higher, in the 
aged one intercostal space lower ; in deep inspiration the apex-beat 
sinks a little lower. With the patient lying on the left side the 
apex-beat may be moved a finger's breadth to the left; this is 
especially true of rapidly emaciating persons, when the patient 
turns to the right side the apex-beat soon recovers its normal 
position. 

Permanent displacement of the apex-beat is of great diag- 
nostic importance ; it denotes either dilatation or compression 
of the heart. 

Displacement of the apex-beat toward the left signifies 
(a) dilatation of the left side of the heart, (b) dislodgment of 
the entire heart toward the left; in the latter cases a 
pleural effusion or pneumothorax exists on the right side, 
in rarer instances a tumor may be demonstrated, or there 
may be a retracted pleura on the left side. 

Displacement of the apex-beat toward the righColwSLjs de- 
pends upon a dislodgment of the heart, through a pleuritic 
effusion or pneumothorax on the left side, or a retracted 
pleura on the right side. 
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Displacement of the apex-beat dowtiKard may occur through 
hypertrophy of the left ventricle, less often aneurysm of tha 
aorta, or unusually deep attachments of the diaphragm. 

I>ieplace7nent of the apex-heat upward takes place only 
when the diaphragm ia pushed up in cousequeuce of extraor- 
dinary distention of the abdomen (ascites, meteorism, dila- 
tation of the stomach, tumors, pregnancy). 

2. Force of the cardiac impulse and apex-heat. A diminu- 
tion in the force of the cardiac impulse and apex-beat to a 
point at which neither can he felt may occur : (1) in very 
fat persona; (2) when the lung overlaps the heart; emphy- 
sema; (3) when the perioardium is distended witli fluid,, 
more rarely when there is a tumor of the pericardium j 
(4) in all weakened conditions of the heart. 

In many healthy persons, however, the apes-heat ia never felt 
because it strikes against the rib instead of in the intercostal space. 

Ijicreased force of the cardiac impulse and apex-beat. An. 
" elevating " impulse is imparted to the hand. It is present : . 
(1) in phyaiotogicaUy increased cardiac activity, when there is 
jraychical excitement, great exertion, in fevet ; (2) in hyper- 
trophy of ike heart; (3) often in dilatation of the heart when 
the apex-heat is also displaced oiitward. 

While the diminished force of the apex-heat frequcutly speaks 
for cardiac weakness in persons who are not very fat and not 
emphysematous, its increased force by no means indicates 
creased cardiac strength. Martius established the fact that the 
appreciation of the cardiac impulse depends not only upon the 
functional activity of the heart, but upon the cardiac area exposed 
to the thoracic wall. According to Martius, the systole of the 
ventricle may be divided into two periods. It first contracts withi 
closed aortic valves; by this manceuvre its form is changed 
typical way, producing tlie cardiac impulse, hut its volume ii 
changed (period of closure). Dicing the second period of the 
systole the aortic valves open, the volume of the ventricle 
diminislied (period of expulsion). Tliis is the explanation, too, of 
the fact that very weak, dilated hearts with a small pulse often 
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give a decided impulse ; during the period of closure a much larger 
cardiac volume than normally is impelled against the chest-wall, 
and much less blood is sent into the aorta during the period of 
expulsion than from a healthy heart. 

Sounds or murmurs felt by palpation have the signifi- 
cance as when appreciated by auscultation. The thriU 
palpable over stenosed cardiac valves is particularly worthy 
of note. At the apex a presystolic thrill is characteristic of 
mitral stenosis ; at the right edge of the sternum in the 2d 
intercostal space a systolic thrill is characteristic of aortic 
stenosis. (Aneurysm must not be forgotten, however.) 

A bulging of the cardiac area speaks for dilatation and 
hypertrophy of the heart or pericardial effusion, although 
rhachitic changes in the bones must be borne in mind. 

A systolic retraction of the 5th intercostal space by the 
apex-beat occurs only when the two layers of the pericardial 
sac are adherent in consequence of chronic pericarditis ; the 
pulsus paradoxus is often present (p. 173). 

Visible pulsations (synchronous with the radial pulse) : 
over the aorta or pulmonary artery denote aneurysm or an 
infiltration of the corresponding lobe of the lung; in the 
epigastrium, frequently of no diagnostic significance (when 
the diaphragm lies low), more often depending upon dilata- 
tion of the right ventricle. Visible pulsations of the liver, 
synchronous with a venous pulse, have the same meaning as 
the actual venous pulse (tricuspid insufficiency). 

Venous jndsations, visible at the bulb of the jugular vein 
or in the jugular vein if the valves of the bulb are insuffi- 
cient, are either synchronous with the systole of the heart 
(actual venous pulse, presystolic-systolic), or they precede 
the cardiac systole (diastolic-presystolic) (cf. p. 176). 

An actual venous pulse is the principal sign of tricuspid 
insufficiency ; the presystolic venous pulse is often sefen in 
conditions of venous congestion without valvular insuffi- 
ciency. 
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Percussion of the Heart 

Normal limits of cardiac dulness. The internal border 
runs along the left edge of the aternum ; the external border 
forms a somewhat convex arch directed outward from the 
4tli costal cartilage to the 5tli intercostal space, between the 
maniillaiy and parasternal lines (apex-beat). The upper 
border lies at the lower edge of the 4th rib, the lower border 
upon the 6th rib, although this can not always be accurately 
determined because of the encroaching liver dulneas. 

The limits described are those of absolute flatness, i.e., witbiB 
these limits the diiliiesB is intense; beyond these limits the so? 
called "relative dulnesa" lies, above as liigh as the upper border' 
of the 3d rib, to the right as far as the median liue ; but thi» 
"relative dulneas" is uormaUy not very intense. 

In children the area of cardiaa dulneas is somewhat greater, ia> 
the aged somewhat smaller. Every deep inspiration diminiBbea 
the area. With the patient lying on the left side, the external 
border moves outward ahout one finger's breadth. 

The Increased area of utrdiac dulnese is one at' the principal-, 
signs of advanced heart-disease. Lateral extension of tliÄ' 
dulness usually denotes dilatation of the ventricle. Dilat»- 
tion is the second stage in most cardiac diseases, and ariseS' 
from hypertrophy. 

1. Extension of the cardiac dvlnens to the lefl over the 
mamillary line denotes dilatation of the left venti'icle ; this 
is induced by aortic insufficiency or stenosis, by mitral in- 
sufficiency, and by the causes of idiopathic heart-disease 
(see p. 176). 

2. Extension of the earäiac dvhiess towai-d the right b©»' 
yond the left border of the sternum points to dilatation 
the right ventricle, although a similar note evoked over t 
lower half of the sternum may be due to a mere colleotii 
of fat; dilatation of the right ventricle arises in niiti 
stenosis and insufficiency, in valvular lesions of the 
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side of the heart as well as in emphysema, kypho-scoliosis, 
retracted pleurae. 

3. Simultaneous expansion of the cardiac dulness toward 
both sides and upward denotes a fluid effusion into the peri- 
cardium (pericarditis or hydro-pericardium). The area of 
dulness forms an equilateral triangle the apex of which lies 
in the 3d to the 1st intercostal spaces. 

In every case of enlargement of the area of cardiac dulness, it 
must be decided whether there is an actual dilatation (increase of 
volume), or whether there is (1) a displacement of the entire heart, 
(2) a withdrawal of the lung covermg the heart so that a greater 
cardiac area lies directly against the chest-wall. The cardiac dul- 
ness is changed in place by pneumothorax, pleuritic effusions, 
tumors, retracting processes of the pleurae and lungs ; the area is 
freed from a covering of pulmonary tissue in retraction of the 
lung ; the heart is likewise brought nearer the chest-wall by up- 
ward pressure of the diaphragm (ascites, pregnancy, etc.). In 
cases of transposition of the viscera the entire heart lies on the 
right side, the liver on the left. 

Hypertrophy of the heart is usually not demonstrable by 
percussion; only after dilatation is added to the hyper- 
trophy can one make the percutory demonstration. 

Hypertrophy of the left ventricle is diagnosticated by the 
powerful apex-beat, accompanied by an abnormally high ten- 
sion of the radial artery, accentuation of the systolic mitral 
and the diastolic aortic sounds. 

Hypertrophy of the right ventricle is diagnosticated by 
the abnormal accentuation of the diastolic pulmonic sound. 

Diminution or absence of the cardiac area of dulness is 
found when the over-distended lung covers the heart (em- 
physema). 

The entrance of air into the pericardium (pneumo-pericardium) 
produces a tympanitic or metallic percussion note over the area of 
cardiac dulness; this is a fatal, very rare phenomenon caused by 
perforation of an ulcer of the stomach or the contents of a lung 
cavity into the pericardium. 
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Dulneas over the upper part of the sternum, or directly next 
to it, is diagnostic of aneurysm of the arch, of the aorta oi 
of a mediastinal tumor ; in very rare caaes, of an enlarged 
thymus gland or of a sub-st«mal goitre. 

Auscultation of the Heakt 

The auscultation of the heart shows whether or not there 
are valvular lesions present ; these lesions ate recognized by 
characteristic murmiu:s. Clear heart-sounds deuote the iit- 
tactness of the valves ; but despite this fact, the heart may 
be diseased, hypertrophic, or dilated. Dilatation and hyper- 
trophy of the heart in the presence of dear tones rest upon 
disease of the cardiac musde (idiopathic heart-disease). 

"Wn B. MAT. AND Intensified Sounds 

The sounds of the mitral valve are auscultated at the apel, 
those of the Irictispid at the right border of the sternum at 
the 5th and 6th costal cartilage; the sounds of the aortic 
valves are best heard at the right border of the sternum in 
the 2d intercostal apace ; those of the pulmonic valves at the 
left border of the sternum in the 2d intercostal space. 

Over each valve are beard a systolic sound during the 
contraction of the ventricles and a diastolic sound during 
the dilatation of the ventricles. 

Over the mitral and tricuspid valves otily one sound ia heard, 
the systolic, produced by tlie tetision of the valves and the con- 
traction of the muscles of the veutricles ; the diastolic sound n 
carried away by the aortic in the one caae, by the pnlmoDlc in tha 
other. Over the arterial openings, two sounds arise, the systolic, 
produced by the tension of the expanded vessels, the diastolic, 
through closure of the valves. 

Over the mitral and tricuspid valves, the systolic sound J 
is normally somewhat louder than the diastolic ; over thejl 
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aorta and pulmonary artery the diastolic is normally some- 
what louder than the systolic. 

Abnormal intensification of the mitral systolic sound in 
hypertrophy of the left ventricle and in physiologically in- 
creased activity of the heart (exertion, excitement) ; also 
in fever. 

Abnormal diminution of the mitral systolic sound in all 
weakened conditions of the left ventricle (often dilated). 

Abnormal intensification of the 2d pulmonic sound denotes 
hypertrophy of the right ventricle. 

Abnormal intensification of the 2d aortic sound denotes 
hypertrophy of the left ventricle. 

A musical timbre in the heart-sounds does not allow of essential 
diagnostic discrimination ; it is usually produced by an increased 
tension of the flaps of the valves. 

A metallic sound of the cardiac sounds (often to be heard at some 
distance) proves the presence of large spaces of air near the heart ; 
also heard in cavities of the lung, dilatation of the stomach, and 
in the very rare, fatal cases of the entrance of air into the peri- 
cardium (pneumo-pericardiuni). 

Reduplication of the heart-sounds is of little diagnostic value. 
It occurs in the healthy and is particularly frequent in the systolic 
sounds heard at the aj>ex in hypertrophy following contraction of 
the kidney. Reduplication of the diastolic sound in consequence 
of mitral stenosis. 

Murmurs 

Systolic and diastolic murmurs are distinguished ; their nomen- 
clature depends upon the fact whether or not they are synchro- 
nous with the cardiac impulse (or pulse) or not. A diastolic 
nmrmur which immediately precedes the impulse of the heart is 
called pres^'stolic. A murmur occurs simultaneously with a heart- 
sound, or after it, or with no relation to the sounds. 

The murmurs are best heard in a direction perpendicular 
to the current of blood which produces them. Auscultation 
in mitral insiiiüciency is therefore practised in the 2d left 
intercostal space ; in aortic insufficiency the diastolic mur- 
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■ is best auscultated at the middle of the sternum or at 
the left border of the sternum in the 3d intercostal spa«e. 

A systolic murmur over tlie mitral denotes insufficiency of 
the mitral. This murmur may depend upon anatomical 
changes (endocarditis) ; it may, however, be functional or 
accidental. 

Accidental murmurs are produced by a turning over of the 1 
borders of the valve in consequence of undue stretchiiig of the j 
papillary muscles or by relative insufficiency ill coiiBequenne of 1 
dilatation of the ventricle. Accidental miivmurB are soft, blowing, 
usually heard only as tyslolic nmnuurs. 

A systolic murmur at the apes is regarded as functional, , 
if the patient has fever, is anwvtic or poorly nourisJied, and I 
the murmurs disappear with time. It may be referred to i 
an endocarditis, when a sufficient etiology can be gathered 
(especially articular rheumatism) and other symptoms of 
valviüar lesions are present (accentuation of the 2d pul- 
monic, dilatation of the right ventricle, etc.). , 

Diastolic (presystolic) murmur over the mitral denotes ' 
mitral stenosis. \ 

Systolic murmnr over the aorta is diagnostic of aortic I 
stenosis. I 

Diastolic murmnr over the aorta signifies aortic insuffi> 1 
ciency caused by endocarditis or arterio-sclerosis. M 

If two murmurs are heard, the greatest importance is to] 
be attached to the diastolic. I 

Diastolic murmurs are bu 
murs frequently rest upon a 

The force and the character of the murmur offer a small I 
basis as to the prognosis of the valvular lesion. \ 

The force ot the murmur is only in part dependent upon the 
severity of tbe anatomical change; of greater importance are the 
rapidity of the blood-current, the amoothnesa oc roiighaess of 
the walls of tbe valves. The character of murmurs ia described 
as blowing, grating, scratching, etc. 
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Pericardial friction sounds are not synchronous with the 
heart's beat, seem to be nearer to the ear on auscultation 
than endocardial murmurs, often heard at irregular inter- 
missions (pufl^g murmurs). They prove the presence of 
fibrinous deposits on the pericardium (pericarditis ßbrinosa). 
They are independent of the respiration, but are influenced 
by very deep inspiration. 

Extra-pericardial friction sounds, arising between the 
pleura and the external layer of the pericardium, have the 
character of pleuritic friction sounds, usually of a crackling 
nature, are dependent for their production upon the respira- 
tion, and disappear when the breath is held. 

Auscultation of the Vessels 

The auscultation of the vessels sometimes helps to establish the 
diagnosis of a valvular lesion. 

The systole of the heart corresponds to the diastole of the ves- 
sels ; heart's systole = vessel's diastole ; heart's diastole = vessel's 
systole. 

The carotid is best auscultated at the inner margin of stemo- 
cleido-mastoid muscle at the level of the thyreoid cartilage; the 
subclavian in the outer portion of the suprarclavicular fossa. 

Over the carotid and the subclavian one hears normally two 
sounds, the first (cardiac systole) arises from tension of the wall 
of the vessel ; the second (cardiac diastole) is transmitted from the 
aortic valves. 

In aortic insufficiency a sawing, systolic murmur is heard over 
the carotids, because of the extraordinarily sudden tension of the 
walls of the carotid at the instant of the entrance of the current 
of blood ; the second sound is missing, however, as it is not formed 
by the aortic valves. A systolic naurmur may frequently be heard 
by transmission from the heart in aortic stenosis, mitral insuffi- 
ciency, and general arterio-sclerosis. 

The more distant arteries may also be auscultated (the femoral 
in the groin, the brachial at the bend of the elbow, the radial above 
the wrist). In healthy persons no sounds or murmurs are heard 
in these vessels; by pressing the stethoscope upon the artery a 
murmur produced by pressure may be elicited (arterial diastolic 



vii DISEASES OF THE CIECULATOKT SYSTEM 171 

marmur; by very hard pressure, this is perceived by the ear aa a 
clear soand). An abnormal sound is found in aortic insufficiency 
even in the smaller vessels (in the palm of the hand, in the fore- 
arm, etc.). A douWe tone is heard in the femoral in Siortic insuffi- 
ciency, mitral stenosis, pregnancy, lead colic. 

Actual murmurs, audible without pressure, heard over peripheral 
arteries prove the presence of an aneurysm, and are usually 
palpable. 

Normally, notliing is heard over the veins. The jugular vein 
may be auscultated at the outer margin of the stern o-cleido- 
mastoid muscle at the level of the thyreoid cartilage. 

In all cases of anjeniia and chlorosis, a loud humming murmur 
may be heard over the jugular vein, which sounds loudest when 
the patient turns his head to the opposite side. Over the femoral 
vein a murmur may be heard only in aniemia of great intensity. 

The Pulse 

The frequency of the pulse in healthy adults varies from 
60 to SO beats a minute, in children from 100 to 140, in the 
aged from 70 to 90. 

Slowing of the pulse (bradiycardia, ptdgiis rarua) is of 
diagnostic value only under certain circumstances. It ia 
found in the most widely different conditions, evoked by 
irritation of the vagus, or paralysis of the sympathetic, or 
irritation or paralysis of the cardiac centres. Brachycardia 
in exhaustion, after a crisis or at the beginning of convales- 
cence, is especially noteworthy. It is found in vieningtUa 
(pressure on the brain), in Jaundice (action of the biliary 
acids), and in coUc in which it offers a point in differential 
diagnosis between it and peritonitis. A slowing of the 
pulse occurs most frequently in stenosis of the aortie and 
mitral valves among the cardiac diseases, as well as in some 
idiopathic heart-diseases (coronary acleroais) and as a result 
of the action of digitalis. 

Rapidity of the pulse {taehycardia, pulsus frequetis) evoked 
by paralysis of the vagus, irritation of the sympathetic, i» 
affections of th»' cardiac ganglia. Normal after physical 
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oxertion, psychical irritation, and after eating ; pathological 
in all febrile diseases (with each degree of temperature the 
pulse is increased 8 beats a minute), common in convales- 
cence from them ; in all febrile diseases which lead to con- 
sumption (phthisis, anaemia, etc.). 

Excessive rapidity (over 160) is a sign of great weakness 
of the heart (collapse). 

Tachycardia is a sign of disturbed compensation in cardiac 
diseases and is often proportional to the intensity of the 
disturbance. Tachycardia is also one of the principal symp- 
toms of neurotic disease of the heart, and when it appears 
in attacks, forms a particular disease (paroxysmal tachy- 
cardia). 

Tachycardia with exophthalmos, goitre, and tremor of the 
fingers, frequently associated with general cachexia, forms 
the symptom-complex of Basedow's disease. 

The rhythm of the pulse. Irregularity of the pulse 
(arythmia) is present in many cardiac diseases without 
offering points for differential diagnosis. Arythmia of mild 
character is not uncommon among nervous people, after 
excitement, excesses, gastric disturbances, in constipation; 
sometimes no reason can be assigned for it. Although 
arythmia always demands a careful examination of the 
heart, the diagnosis of a cardiac disease should not be made 
from this symptom alone. 

Emhryocardia is the equalization of the systole and diastole 
through the absence of the normal pause following the diastole. 
The heart-beats sound like the tick-tack of a clock, like the foetal 
heart-soimds. Emhryocardia is often the expression of a very 
weak heart. 

Characteristic types of irregular pulse are: Pulsus altemans: 
two heart-contractions correspond to one pulse-beat, or the second 
pulse-beat is but feebly to be felt. Pulsus bigeminus : eyery third 
beat of the pulse is omitted. Pulsus trigeminus : every fourth pulsa- 
tion is omitted. No diagnostic conclusions can be reached from 
these irregularities. 
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Pulsus paroduxus : la deep inspiration, the pulse becotries smaBj 
or diaappeara ; appears in adliesioiis of tlie layHrs of tli« pericar-l 
dium, mediastiliitis with cicatrisatiou ur adhesions, mediastinal I 
tumors, stenosis of the air-passagea. 

Unequal rebound of the pulse at symmetricaJ arteries, i 
delayed pulse in corresponding arteries, is a symptom of aneurysm. 
The former condition may he due, however, to congenital a 
lies of the afteries. 

Velocity of the pulse (quick or slow) : the pulse is rapid j 
or alow according to the rapidity or alowneas of the espau- 
sion aod collapse of the arterial wall. A rapid piUse (^pulsus 
cder) is found in all conditions of increased cardiac activity, 
particulariy hypertrophy of the left ventricle. It ia chai> ' 
a^teriatic of aortic msuffideji^ {pulsus celer el alius), con- 
tracted kidney, Basedow's disease, etc. A slow pulse {pulaiia 
tardus) is seen, in the aged, in aortic and mitral stenosis, in j 
aneurysms. 

The tension of the pulse (large or small, high or low) : 
the height of the pulse-wave depends upou the strength of 
the heart, the amount of blood in the arteries, and the ten- 
sion of the arteries. A high-tension pulse ia present in 
fever, hypertrophy of the heart, especially in aortic inauffl- 
cieucy ; a small pulse ia a sigu of cai-diac weakness, chara&- ] 
teristic among valvular lesions, of stenosis. 

Hardness of the pulse (hard or soft, durus or molUa): i 
thia quality depends upon the tension of the arterial wall«. I 
and is proportional to the strength which must be used by 1 
the examining finger to compress the pulse. Hard pulse iaM 
hypertrophy of the left ventricle (wiry in contracted kid- 1 
ney), as well as in tetanic contraction of the arterial mus- 1 
clea. Soft pulse in antemia and fever. Hard piilse 
arterio-sderosis due to deposits of lime in the walls of the 
ai'teriea : the artery may be rolled under the finger. 
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Sphtgmowkai'Hic Tkacinüm (Figs. 30-33) 



The purpose of sphygmographic tra^iiiga of the piilae- 
curve is to reach precisioa in the recognition of the changes 
in the pulse by objective meana. A diagnosis may be sup- 
ported by Buch tracings. 

An ascending and a descending limb ia seen in spliygmograpl 
urvea. Elevations arising from the ascending limb are called' 
nacratic; arising from tlie descending limb, kalacrolic. In the 
normal pulse of adnlts, tbe ascending limb rises almost perpen- 
dicularly. Anacrotic elevations appear only in disease of the 
heart or arteries, the espansion of the arteries occurring in inteiv. 
missions. The descending limb has normally a decided elevation 
the dicrolic wai<e, produced by the falling back of the blood againi 
the aortic valves; and several minor waves (waves of elasticity, 
tidal and postdierolic) evoked by the elasticity of the arterial walLl 
The tidal waves are marked when the walls of the artery 
under tension, as in lead colic. At the same time the dicroti« 
wave is small. The tidal wave ia very small or disappeare all 
gether in a soft artery under low tension; the dicrotic wave thenj 
becomes promiuent and is appreciated by the finger as a second,- 
weak pulsation ; this is dicrotism of the pulse. 

Dicrotism is found in febrile disease, especially in typhoid. Ia, 
tracings, the dicrotic wave appears in various types according as its 
record appears above or below the base line : in a predicrotie pulse 
-the elevation begins before the descending limb reaches the base 
line (moderate fever); in a dicrotic pulse, as the descending limb 
reaches the base Une; in a pasldicrotic pulse it begins below thSj 
base line (higher fever). In the tracing of a monocrotic puis») 
(very high fever), no dicrotism ia noticeable. 

Pulsus tardus shows a slowly rising ascending limb, a rounded' 
»ummit, no tidal wave, no dicrotic wave (senile pulse). Puliua 
celer et alius baa a perpendicular ascending limb, no dicrotic elev»-'! 
tion, several tidal waves. 

Thä venous pulse shows a negative picture of the arterial pulse. 
The anacrotic limb is long drawn out and possesses a notch (ana- 
dicrotic), tbe katacrotic falls almost perpendicularly {kattimono- 
crotic). The second limb of the tracing corresponds to the systole 
of the right auricle, the katamonocrotic limb to the ventrieolaK 
contraction (auricular diastole). On the other hand, ia ituum 



1 



>hi«^| 



I 



DISEASES OF THE CIRCULATOBY SYSTEM 175 



— apinouüOKiPulo TBiouti 







176 DISEASES OF THE CIRCULATOBT SYSTEM 

ciency of ihc tricuspid, the expansion of the rein due to the systole 
of the auricle does not follow the systolic collapse of the beart, 
but there ia ait additional expansion synchronous with the vetitrieiilar 
systole. The collapse of the vein takes place in the next diastole. 
The " actual " venouB pulse begins, then, in the ventricular diastole 
(auricular systole), lasts throughout the entire systole, and ends 
only at the beginning of the following diastote (cf. p. 164). 



The Examination of the Ubine in Casdiac Cabkb 

Since the excretion of the m-ine is dependent, 
upon the arterial blood-pressure, a diminiitioQ of tbe ai 
rial or increase of the venous blood-presaure is recognizi 
in the liiminiskeii amount of urine. In cases of cardiac 
weakness or disturbed compensation the urine is scant, 
dark-red, of high specific gravity, with profuse briek-red 
sediment, frequently containing a trace of albni 

In congestive conditions of long standing, a secondary nephriufl 
may develop with hyaline and granular casta in the sediment; 
nephritis of congestion may even lead to granular atrophy. 

The improvement in the heart-disease shows itself plainln 
in the increased amount of mine and the disappearance o 
the albuminuria. 

Symptoms of the Most Important Caediac Diseases ] 

Common symptoms to all these diseases are ; in the sta^ 
of compensation, absence of any essential difficüüies; in 1 
stage of disturbed compensation : cyanosis, dyspnoea, oedemjd 



Idiopathic Cardiac Diseases 

Hypertrophy, or dilatation of the ventricle, with clea 
tones, or even the systolic murmur of relative inaufSeienc^ 

Prolonged over-activity of the left ventricle in arterid 
sclerosis, chronic nephritis and contracted kidney, o 
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H for a long period, over-indulgence in drink (beer heart), — ■ ^H 
H all these factors aid in production of hypertrophy of the left ^H 
H ventricle with subsequent dilatation. ^H 

H Cardiac weakness without a previous hypertrophy, partly ^H 

F with and partly without dilatation of the heart {debilitaa ^1 
cordis, weak heai-t), is developed (1) by the action of toxic 
substances upon the heart-muscle ; alcoholism (whiskey 
drinking), excessive use of tobacco, infectioua toxinea (myo- 
carditis after diphtheria, typhoid, etc.) ; (2) by improper ^H 
nourishment: inanition, ancemia, senility. ^| 

Hypertrophy of the right ventricle, with subsequent dilar ^| 
tation, arises in all obstructions to the pulmonary circulation ^^k 
(emphysema, pleural thickenings, kypho-scoliosis). ^| 

A fatty heart is the heart nhicb gives disagreeable plienomena 
to very stout people. Cardiac difficulties of tiie fii-st degree are 
those produced by the deposit of fat in the abdomen as weU as in 
the pericardium; difficulties of greater intensity are referable to 
tlte growth of fat into the hearl>-rau8cle. When the cardiac moscle 
undei^oes fatty degeneration, troubles of the most serious nature 
are evoked, leading even to death. As fatty degeneration of the 
heart is mostly the ultimate outcome of fatty deposits about the ^_ 
heart, many writers think that the expression "fatty heart" should ^H 
be reserved for this final stage, and a term expressive of " cardiac ^H 
weakness " should be employed for the cardiac troubles of the ^| 
obese. ^H 

Valvular Lesions ^H 

Valvular lesions are the result of valvulai- endocarditis, ^^ 
which is productive of contraction (insufficiency) or adhe- 
sions (stenosis) of the flaps of the valves. The endocarditis 
is usually a sequel of the acute infectious diseases, partieu- ^^ 
larly of articular rheumatism. Besides this etiology, arterio- ^H 
sclerosis may act as a cause. ^H 

When the valvular lesion is completed, hypertrophy, and, ^H 
later, dilatation ensues, in consequence of the forced increase 
of function on the part of the ventricle. In aortic lesions 
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it is the left, in mitral lesions the right ventricle which 
thus affected 

aortic uisitffiLtmicy (frequent). Marked cardiac impulse, 
apex-beat displaced to the left and downward, cardiac 
dwlness extended to the left. Diastolic murmur in the 
direction of the blood-cui'i'ent regurgitating from the aorta. 
Beat heard in the middle of the sternum and to the left 
of it in the 3d intercostal space. Frequently a systolic 
murmur at the apex and accentuated 2d pulmonic sound. 
Pulsus celer et altus. Strong pulsation of the carotids 
systolic mui'mur in the carotids \rith absence of the 3d.i 
sound. Humming sound in the femoral. Capillary pulsH,^ 

Aortic stenosis (rarely alone). Weak cardiac iinpulae, 
apex-beat displaced to the left and downward, but much' 
leas than in insufßciencj. Cardiac dulness extended to the 
left. Loud systolic murmur over the aorta (frequently 
frimissemejU cataire) ; heard much weaker over the other 
valves. Second aortic sound weak or absent Pulse amaU,i 
of low tension, slow. Frequently facial pallor; someti) 
syncope, convulsions, attacks of vertigo. 

Mitral insufficienct/ (most common valvular lesion). Car-* 
diac impulse moderately strong, apex-beat frequently dis- 
placed to the left. Cardiac dulness extended to the right 
At the apex and the pulmonic, a systolic murmur; 2d pul- 
monic sound much accentuated. Marked dilatation of th« 
right ventricle is accompanied by congestion of the liv( 
and venous pulse. 

Mitral stenosis (rarely alone). Cardiac impulse quite 
marked, epigastric pulsation common. Cardiac dulness 
extended to the right. At the apex a presystolic murmt 
(frequently /r^mtasemeni cataire), intensified, rough, systol 
sound. Forcible closure of the pulmonic valve. Fulse eloi 
and small, slightly irregular. 

Tricuspid insufficiency. Cardiac dulness extended to th( 
right, aystolio murmur over the tricuspid valve, dimimslit 
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intensity of 2d pulmonic sound, actual venous pulse, pulsa- 
tion of tlie liver. The symptoms of this disease are rarely 
due to anatomical changes in the valve, but are more fre- 
quently to be traced to relative insufficiency when marked 
dilatation of the right ventricle exists as a comoiou sequel 
of mitral lesions, 

The pulmonic lesions are always cosgeaital and are quite rare. 
They are marked bj deep cyanosis, tlie cardiac dulsess is estended 
to the rigbt, and the murninrs heard oorrespoud to the lesion 



Pekicakditis 

Cardiac duluess increased In area in the form of an equi- 
lateral triangle, the apex of which points upward. The 
upper limit of cardiac dulnesa, 2d to 3d rib. Cardiac impulse 
and apex-beat weak or not palpable ; increased in intensity 
when the patient bends forward, and are usually felt some- 
what internal to the area of duluess. Heart-sounds very 
weak. Friction sounds not synchronous with the cardiac, 
beat are common. Pain iu the region of the heart not 
uncommon in swallowing. 

Pericardial plates (conerelio pericardii), after the healing of 
pericarditis, aometimea lead to the aymptoms o£ cardiac weakneaa 
without offering perciitory or auscultatory aigna. In aome cases 
the diagnoais ia made possible by the systolic retraction of the 
region of the apes-beat, or by the presence of ptdaua paradoxus. 



SvMPTUMa OF THE Phincipai, Disbabes of the Lai 
Blood-vessels 

Arterio-Bclerosls (atheroma of the arteries). — The palpable 
arteries (especially the radial and temporal) bard and tortu- 
ous, sometimes uneven and rough. Pulse under tension, 
mostly sluggish. Hypertrophy and dilatation of the left 
yentricle. Frequently a systolic murmur at the apex; 
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often a diastolic murmur over the aorta. Angina pectoris 
or cardiac asthma, common (coronary sclerosis). 

Atheroma of the peripheral arteries does not always indicate 
atheroma of the large vessels and of the heart. On the other 
hand, a high degree of sclerosis of the aorta (endaortitis) may be 
present, without any apparent disease of the radial arteries. 

Aneurysm of the thoracic aorta. — Dulness over the upper 
part of the sternum and its neighborhood. Over this area 
a thrilling systolic or diastolic murmur, audible and palpa- 
ble. As the disease advances, the pulsating tumor appears 
to the left of the sternum in the region of the 2d or 3d rib. 
Frequently hypertrophy and dilatation of the left ventricle. 
Unevenness of the two radial pulses. 



CHAPTER VIII 
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THE EXAUmATIOH OF THE DBIHB 

Bv the esamination of the urine we obtain information of ; — 

1. Tlie condition of the kidneys iind of the bladder. The normal 
renal epithelium does not permit the albumin in the blood to pass. 
In kidney disease, albumin and histological elements appear in the 
urine. Diseases of the bladder are associated with definite processes 
of urinary decomposition. 

2. The progress of the metabolic phenomena. Theendproduotaof 
the disiutegratiou of the albuminoids (urea, etc.) are voided in the 
urine ; from an examination of this excretion we can determine the 
quantitative relations existing between the nitrogenous income 
aiid expenditure, which undergo specific changes in disorders of 
metabolism, as well as the admixture of certain definite compounds 
which result from certain anomalies of the metabolic processes, or 
which escape the chemical cliange or couversion which tliey should 
normally undergo (sugar, acetone, etc.). 

3. The force ofthe heart (»es p. 176). 

4. Diseases in other organs, which permit certain substancBS to 
escape into the blood and from it into the urine. In disease of the 
liTer, biliary coloring matter, in disease of the intestine, indican, 
aud in suppuration, peptone, appear in the urine. 

5. The presence of heterogeneous compounds which may be ad- 
uunistered from without, such as iodine and mercury. 

The quantity of urine passed In 24 houia ajaoimts on the 
average to 1500 cc, and depends within further limits on 
the amount of fluids partaken of. A daily quantity below 
£00 ec. and above 3000 cc, is usually an indication of disease. 

Diminution of the amount of urine occui's when there is 
profuse perspiration and in eases of diairhtea, In fever, in 
.cardiac weakness, in acut« and often in chronic nephritis, in 
iCases of efEusioiis and transudations. 
181 
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In cardiac diseases and in acute nephritis the prognosis as to 
immediate danger is for the most part made from the amount of 
urine passed. In effusions, e.g., pleuritic, the first indication of the 
absorption of the fluid is shown by an increase of the secretion of 
urine. The excretion of a small amount of urine is often a sign of 
deficient nutrition. 

Increase of the amount of urine is observed in diabetes 
mellitus and diabetes insipidus, in atrophic (small) kidney, 
in cases of effusions and transudations when absorption 
occurs, and often during the period of convalescence from an 
acute disease. 

The specific gravity of the urine varies in health between 
1010 and 1025, and is in inverse proportion to the amount 
excreted. 

An unusually low specific gravity occurs in contracted 
kidney and in diabetes insipidus. A very high specific 
gravity is observed in diabetes mellitus, in fever where the 
amount passed is small, in wasting diseases, and in nephritis. 

It is possible to determine from the specific gravity the amount 
of the solid constituents in 1000 cc. of the urine in this manner: 
multiply the last two ciphers of the specific gravity by 2.33 (Häser*s 
coefficient) . For example, should the urine to be examined have 
a specific gravity of 1015, then 15 x 2.33 = 34.95; hence the solid 
constituents in the urine are 34.95 in every 1000 cc. 

The color of the urine. — The normal color of the urine is 
a more or less deep yellow; the smaller the quantity the 
deeper the color. It is of a deep yellowish-red color when 
the urine contains urobilin (see p. 192), and it is red (like 
beef solution) when it contains blood (see p. 190). A brown 
color with a yellow foam indicates the presence of buiary 
coloring matter (see p. 191). In carbolic acid, seldom in sali- 
cylic acid, intoxication the color varies from an olive-green 
to a black. It is yellowish-green after the use of rhubarb and 
santonin. The color grows darker when exposed to the air, 
either because melanin is present or because Qarbolic acid 
was taken (see p. 202). 
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fThe color directs our attention to the abnormal elements 
which the urine contains, whereupon these may be detected 
by a chemical and microscopical examination. 
Cloudy urine. — Normal urine is clear. The significance 
of cloudy urine depends on its reaction, which may be tested 
by litmus and by the smell (see below). 
Cloudiness of acid urine is owing either to the urates 
which may be present, and in this case the urine becomes 
clear on heating in a test-tube, or to organic histological ele- 
merita (see below) when the urine will not become clear on 
heating. These anatomical elements may be detected by 
the use of the microscope. 

The organic elements consist of casta, renal epithelium, or pus 
cells. Pas is detected by boiling with potaaaio hydrate, which pro- 
duoea h. mucilaginous mixture. 

Cloudiness of alkaline urine arises from the presence of 
phosphates, seldom from oxalate of lime, or from organic 
lents which may be determined by the use of the micro- 
' scope. 

On the addition of an acid the clondineas arising from the pres- 
ence of salts will disappear, wheraaa it will naturally not be dis- 
pelled when organic elements give rise to it. Pus is det«rmined 
here also by the mucilaginous appearance of the nrine when boiled 
with pota^ic hydrate. 

The reaction. — Normal urine is acid. Should the urine 

to be examined be alkaline, we must determine whether this 

t reaction be due to the presence of a fixed alkali (calcic carbo- 

1 nate) or to a volatile one (ammonium carbonate). This ia 

determined by holding over the urine a piece of moistened 

red litmus paper. Should this paper turn blue without agi- 

t tating the urine, then the alkalinity is due to the ammonium 

f oai'bonate in the urine ; should, on the other hand, the blue 

I color result only after dipping the paper into the urine, the 

I alkalinity is due to the presence of potamum carbonate or 
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sodium carbonate. If we hold a glass rod moistened with<^^| 
hydrochloric acid over a dish containing ammoniacal uriiie,;^^^ 
a white cloud of anunonium chloride, NH,C1 (sal aniniooiac)^^^| 
will be produced. ^^M 

The reaction of the urine depends upon the quantitative relations ^^| 



I 

I 



existing between the acids and basea. Urine contains the foUowing 
acids; hydrochloric, sulphuric, phosphoric, uric, kreatin, a little 
hippuric and oxalic; the following bases are present: potassium, 
sodium, calcium, magnesium, ammonium, kreatinin, santhin, and 
hypoxanthin. J 

By the disintegration (metabolism) of the albuminoids, of th»a 
lecithins, and of nuclein, sulphuric acid and phosphoric acid ar8'4 
copiously produced [ it is on this account that after the ingestion 
of meat, cheese, legumens, and cereals, the urine becomes strongly 

While hydrochlimc acid is forming compounds in the stomach, 
in the first act of the digestion of a meal rich in albuminoids 
the acid reaction of the urine is diminished ; should the bydro- 
ohloric acid he removed by vomiting or by washing out the stomach, 
the urine must likewise be leas acid and more alkaline. 

A direct increase of alkaliuity occurs in the administration of 
those polassium so/is mhoie adds are eoiily oxidixed, pota^ium tar- 
trate, citrate, and malate, which are oxidized into potassium carbo- 
nate. These salts are abundantly present in fruits, berries, and ii 
potatoes. The eating of large quantities of fruit will, thereforsiJ 
render the urine alkaline, as will naturally the medicinal admini» 
tration of sodium carbonate. 

The alkaline reaction of the urine from presence of i 
fixed alkali appears soon after a hearty meal ; after a heartyl 
indulgence in fruits, berries, or potatoes ; in diseases of the) 
stomach where vomiting occurs or where the stomach \ 
been washed out; in cases of absorption of alkaline effu-J 
sions ; after the use of alkaline waters and medicines. 

The alkaline reaction of the urine from the presence of ( 
volatile alkali is produced by the development of bacteri 
in the urine, which decompose the urea into ammonium caj 
bonate, thus (CONHj), + 2 H5O = CO(NH,0)j. This decom 
position takes place in all urine that has stood foe a lonj 
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especially in a warm place. Should the urine be 
decomposed as soon as it ia voided from, the bladder, there 
ia a cystitis present. 

Ainmoniacal decomposition produces a very characteristic 
odor, which is easily recognized. 

Every alkaline urine contains a sediment composed of 
ammonio-magnesium phosphates (triple ])hosphates), cal- 
cium phosphate, and often of calcium carbonate. In decom- 
position the ti'iple phosphates are most pramiuent, and at 
the same time the urine is rich in bacteria. When the 
alkalinity is due to a fixed alkali, the sediment contains 
much calcium phosphate and calcium carbonate. 

The Chemical Examination of the Pathologioal 
Elements of the Urine 

Albumin. — The presence of albumin (serum albumin and 
Bemm globulin) in the iuT.ue indicates a lesion of the renal 
epithelium. Under this head it may deal with mild or 
intense disturbances of nutrition (a congestion, an anaemia, 
cloudy swelling, fatty metamorphosis). Pronoimced persist- 
ent albuminuria indicates nephritis. 

In all urine of human beings uominal traces of albujjiiii inaj 
be found, still these can only be detected by especially fii,ie meth- 
ods of analysis {normal albjuninurid). Small quantities of albumin 
appear in some persona »a a transient constituent of the urine after 
a meal rich in albuminoids, after intense physical strains, after hot 
baths, and after psychical excitement. It is then known aaphi/sio- 
togieal olhuminaria. 

If the urine contain Mood or pus, the albumin derived from 
their plasma is dissolved by the urine and eveu after filtration the 
urine will sliovv the reaction for albumin; such an albuniiDuria 
does not denote in itself a disease of the kidneys. It is known aa 
apimou» albuminuria. 

The examination of a patient is incomplet« without an 
examination of the urine for albumin. When a small quan- 
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tity is detected, the urine should be again examined from 
specimens passed at different periods of the day (the urine 
passed on awakening in the morning is often free from 
albumin even when the kidneys are diseased). 

Of practical significance is intermittent albuminuria^ which is the 
condition obtaining when small quantities of albumin appear 
transiently in the urine at different times and mostly in otherwise 
healthy young persons. Even if the suspicion of nephritis must 
be entertained, the progress of the disorder is most favorable. 
Cyclical albuminuria occupies a peculiar position; it consists in 
this : the urine in the early morning is always free of albumin, but 
shows, if examined every two hours, varying amounts of albumin, 
which reach the maximum mostly at night. Though in these 
cases the question of a chronic nephritis can not be excluded with 
absolute certainty, still a more frequent disappearance of albumin 
is observed. 

Tests for Albumin 

Freshly voided urine should be used and preferably the last 
portion of the urine which has been passed. 

For the preparation of the tests the urine should be clear, it 
should hejiltered. 

1. The boiling test. The urine is placed in a test-tube to one- 
quarter of its length and is then heated in the flame until it boils, 
when Y^y volume of nitric acid is added. Should the urine have 
become cloudy and the cloud have become cleared up during the 
heating, the cloudiness was due to the presence of acid sodium 
urate. Should the cloudiness exist on heatincf and become dis- 
pelled only after the addition of nitric acid, it was due to the 
presence of either calcium carbonate or calcium phosphate. Per- 
sistency of the cloudiness or the appearance of a precipitate after 
the addition of the nitric acid indicates albumin. 

Should the portion tested in this manner be permitted to stand 
in the test-tube over night, the precipitate will have gravitated 
to the bottom of the tube. The volume of the precipitate in its 
relation to the volume of the original fluid tested will give an 
approximate quantitative test. This relation is as follows : slight 
cloudiness of the fluid (trace of albumin) corresponds to 0.01 per 
cent. ; when the precipitate occupies merely the bottom of the 
tube, there is 0.05 per cent, of albumin j when the precipitate ia 
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■ff at the volnme of the tube contents, there is 0.1 per cent, of 
albumin; when | of the volume, 0.'25 per cent; ) of the votuma, 
0.5 per cent. ; ^ of the volume, 1 per cent. ; when llie whole contents 
become solid, between 2 and 3 per cent, are preaecit. 

2, Test with acetic acid and potassium ferrocyanide. To the 
oöld urine in a test-tube a few dvopa of acetic acid,' then some of 
a 5 per cent, solution of potassium ferrocyanide is added drop by 
drop ; if albumin be present there will be immediately or iu a few 
momenta a flaky precipitation of the coagulated albumin. 

'ä. Heller's test. Concentrated idtric acid is slowly added to & 
small quantity of urine contained in a test-tube. The tube should 
be held inclined that the acid may flow down the wall of the tube. 
The acid will sink to the bottom and at the dividing line between 
acid and urine, if albumin be present, a narrow cloudy whit« 
ring win be formed. Still a similar ring may be produced in the 
presence of uric acid, lorea nitrate, and of the resinous aeida 
which result from the admiuistration of resinous substances like 
turpentine, copaiba, etc. The ring formed from the presence of 
the resinous acids is soluble in alcohol, that from urea forms only 
after long standing and is also distinctly crystalline; the uric acid 
ring is not as sharply defined as is the ring arising from the pres- 
ence of albumin, it rises higher in the urine and is only produced 
in very concentrated urine. 

Qtiantitative determination of the albumin. For clinical purposes 
a sufficiently accurate quantitative analysis may be made by 
means of Esback's albuminometer. The albuminometer is filled 
to the line marked U with the urine to be examined, the Esbach 
fluid, which consiata of citric acid 5, pieronitrie acid 2.5, di». 
tilled water 245, is then added to the line marked R, the mixture 
is then shaken, and on the following day the deposit which has 
collected will reach a line at the lower portion of the tube, which 
b graduated, denoting in grammes the amount of albumin present 
in 1000 cc. of urine. 

For scientific purposes, weighing of the precipitated albumin is 
the best method. This method consists of placing lOU cc. of urine 
in a porcelain dish, adding sufficient acetic acid to render the urine 
slightly acid, and then heating the contents of the dish to the boil- 
ing-point. The fluid containing the precipitate is then filtered, 
the filter haying previously been thoroughly dried and weighed. 
The precipitate is well washed with hot water, then with alcohol 

I Sometimes a clnndinesa develops on the additloD of the acetic acid; 
this is due to mucin or tiacleo-albamln, and should be removed by nitration. 
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and ether; it is dried and weighed; the additional weiglit 
represent the perceutage amount of albumin. 

In addition to the albumin precipitated by boiling, the 
urine may contain forms of albumin which are not precipi- 
tated by heat. These forms also result in gastric digestion 
of albumin. It has recently beeu proven that the end 
product of the gastric digestion of albumin {Kiihne'a pep- 
tone) does not appear in the urine, but that only premature 
stages of the same (albumosea and propeptones) are there 
found. It is a mistake, therefore, to speak of a peptonuria; 
wa ought to call that condition oJhumosima. However, this 
term has up to this time been very little used. 

The albumosee (peptone in the old sense) are not precr 
tated by beat and by acids ; their presence is determined ' 
the biuret teat after the other albuminous bodies have be« 
precipitated and removed by filtration. 

The albumoses are found in iiriue, especially in 
of absorption of purulent or fibrinous exudations (/»yojeni 
albumosuria'), especially in cases of pneumonia shortlj 
before and after the crisis, in pundent meningitis, in 
peritonitis, in empyema, at times in cases of intestinal 
ulceration, in many diseases of the liver, in puerperal 
fever (finterogenous, hepatogenous, and puerperal cdbumosrt- 
ria). Albumosuria is chiefly diagnostic of suppuration, but] 
should be estimated only with great precaution. 

Tesl for peptone {Ho/meisler's test). Add to 500 co. c 
of a concentrated solution of sodium acetate ; drop slowly into this 
a concentrated solution of ferric chloride, until the resulting fluid 
remains at a red color. At this st^e carefully add a solution of 
potassium hydrate, until the previously strongly acid mixture be- 
comes neutral, or is only slightly acid; then boil and filter after, 
the fluid becomes cool. Should the filtered solution be found 
the acetic acid and potassium ferrocyanida test to be free froi 
albumin, the biuret lest is then used ; a few drops of potassi 
hydrate and a few of a 1 per cecit. solution of ciipric sulphate ' 
added, a beautiful red color results il peptoue be present. 
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Hie ii'eentty proposed methoil of Salkotmid is niiich simpler 
just ns »eusitire: 20 to 50 cc. of urine which has beeu freed froiii] 
iilbuiiiiu, and to which some hydrociiloric acid has been added, i 
precipitated bf phosphomolybdic acid; the precipitate is heated 
washed with watsr, finally dissolved in a weak solution of sodiuia I 
hydrate, and again heated until it assumes a yellow color. After I 
cooling, the biuret test is pat into use (see above). 

Blood.— We recognize the preBence of blood by the color J 
of the uiiue. Thia is bright red with a greeaiah shimmer I 
(like meat solution) in the presence of oiei/kEBmoglobin ; dirty I 
brownish-red in the presence of viethasmoglohin. Neverthe- ■ 
leas, we ought not decide that blood is present from the 1 
color alone; a microscopical examination of tiie sediment ^ 
(see p. 210} and the chemical tests for blood should also be 
made. A spectroscopic examination is only seldom uBSd.l 
(Chap. XI.). 

RelUr's teat. To the urine in a test-tube J of its volumal 
of potassium hydrate solution is added, and the mixture ii 
boiled. After a short time the earthy phosphates precipi- 
tate (magnesium and calcium phosphates). When blood is 
preseiit the flaky precipitates wül be of a reddish-brown ■ 
color (in normal urine they are gray iah- white). The color J 
is best determined after the precipitate has fully collected I 
together. I 

Van Deen's teat (ptiaiac teat). Add to the urine 2 ec. of ■ 
tincture of guaiac and 2 cc. of old oil of turpentine, tlien I 
shake the mixture thoroughly; if blood be present, thel 
whole solution will become blue in a short time (pus will I 
give the same reaction). Instead of old turpentine oil the 1 
following mixture may be used (Huhner/eld's test): glacialJ 
acetic acid, 2 ; distilled water, 2 ; oil of turpentine, 100 ; J 
absolute alcohol, 100; chloroform, 100. I 

Blood in the urine siguihes a hematuria or a h€Emoglo-\ 
binuria. Uaematuria indicates the presence of the red öiocxfS 
corpusclea in the urine ; the blood may come from the kidney, ■ 
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the pelvis of the kidney, the bladder, or the urethra. The 
causes of haematuria are acute nephritis, renal calculi, 
haemorrhagic infarct of the kidneys, tumors of the kidneys, 
renal haemophilia, pyelonephritis, acute cystitis, carcinoma 
of the bladder, and stone in the bladder. 

Temporary haematuria may also be the result of physical 
over-exertion. 

In making a differential diagnosis the following data 
should be considered : the urine is small in amount in acute 
nephritis and contains more albumin than the amount of 
blood it contains would justify ; in addition to these facts 
there are casts in the deposits, and the patient, as a rule, 
has dropsy. Haemorrhagic renal infarction is associated 
with cardiac disease, and is accompanied by fever and 
pains, the blood disappearing from the urine in a few days. 
The haemorrhage from renal calculi is preceded by attacks of 
colic, and the calculus may be passed with the urine. In 
pyelonephritis a purulent deposit will also be present in the 
urine. In cystitis there is pain in the bladder and vesicular 
tenesmus, while the urine contains pus at the same time. 
In cases of tumor it is sometimes possible to find small 
particles of the growth in the urine. 

When a careful consideration of all the causes mentioned 
fails to discover the origin of the haematuria, it may be pos- 
sible that, as occurs in rare instances, the haemorrhage arises 
from a healthy kidney, of which two varieties are known. 

1. The hcemcUuria of bleeders (renal haemophilia) may be 
diagnosticated when the patient's family is one of bleeders, 
and when he himself has given previous evidence of haemo- 
philiac dyscrasia. 2. Angioneurotic hoematuriaj which oc- 
curs in neuropathic individuals; in which case one may 
succeed in stopping the haemorrhage by suggestion or hydri- 
atic measures. Haemorrhage from a normal kidney should 
only be considered when every other diagnostic possibility 
has been excluded. 
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Tn doubtful cases, severe pain ia the lumbar region may 
indicate the origin of blood as coniing from the kidney; 
proof of thia ia the presence of i-ed blood corpuacles in the 
urinary sediment, when they occur as blood casta. 

We can occasionally determine whether the hremoirhaga cornea 
from the bladder by catheteriziiig and washing out the bladder 
after urination has occurred. If the blood comes from the bladder, 
the returning water will be blood-stained. In spite of this aid it 
is at times extremely difficult to determine whether the source of 
the blood is from the kidney or bladder. In such cases the aouroe 
of the bleediug may be determined by the cystoicope in expert 
hands. The cystoscope will also determine from which kidney 
the blood arises. 

Hemoglobinuria ia the appearance of a solution of the 
coloring matter (without the corpuscles) of the blood in tha 
urine. It results in consequence of the red blood corpusolea 
being dissolved from various causes, namely, from poisons 
(potasaium chlorate, mussel poisoning, etc.) ; it appears after 
transfusion of blood, it results from burns and as a specific dis- 
ease (periodical hemoglobinuria), and often after exposure. 

Biliary coloring matter appears in the urine either reduced 
as Jiyärobilinibin, the same as urobilin, or unreduced in the 
form of bilirubin. The special biliary coloring matter is 
detected by the beer-brown color of the urine and the yellow 
color of the foam which is produced by shaking. Urine 
containing urobilin is yellowish-red with a tinge of orange. 
For a positive determination special chemical and spectro- 
scopic analyses are required. 

GmeliWs test for hilinibin. Concentratfld hydrochloric acid is 
mixed in a test-tube with one or two drops of fuming nitric acid. 
The urine is then carefully poured down the walls of the tube ; the 
acid and the urine form two distinct layers, and at their junction 
a colored ring will be formed ; thia ring is first green (biliL'erdin), 
then violet, then red, then yellow (choUleh'n), and finally it assumes 
a dirty color. The production of a blue ring arises from the pres- 
enoe of iWican. 
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The same diaguoatic conelusioiia ahoulil be formed whei 
bilirubin is showu to be pieseat In the urine as would froiQ 
the presence of icterus. 

Teit for urobilin. Render the urine alkaline by adding son» 
anunonia to tha urine in a test-tube, then add S^IO drops of B 
10 per cent, solution of zinc chlorate and filter quickly. View the 
filtered solution against a dark background, wlien it will appear 1 
green, but by transmitted light it will be rose-red. Spectroicnpici^M 
examination of the urine will detect the scnallest portion by show- 
ing an absorption line between the jrreeu and blue fields. 

Hydrobilirubin (urobilin) occui's in many cases of 
in which the color of the skin of the patient is a dirty ye] 
low (urobUin icterus), in states of passive congestion, and h 
high fever. In addition it occurs where large extravasal 
tions of blood have been absorbed (as a result of the rediic-" 
tion of the coloring matter of the blood identical with 
bilirubin). With a sufficient regard for the other causes a 
diagnosis of interna! hiemorrha^ (apoplexy, infarct, etc.)-« 
may be justified from the preseuce of a large amount e^H 
urobilin in the urine. H 

Sugar. — Urine which contains sugar is UBually passed ilS 
large amounts ; it is of light color, and of a high specifi<» 
gravity. ■ 

The proof of sugar in the urine depends upon its follow^ 
ing characters : — ■ 

X. Glucose is colored brown (caramel formation) whe]^ 
boiled with potassium hydrate, fl 

2. Glucose has the property to reduce other bodies undi^B 

high temperatures. H 

3. Glucose ferments in the presence of yeast and is co^H 

verted into alcohol and carbonic acid (CaHuOf^B 
2CÄOH + 2COa). fl 

4. Glucose turns the plane of polarized light to the righjj 
6. Glucose unites with phenyl hydrazin into a charactenaH 

tic chemical compound (glucosazon). H 
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Analysis fob Sugar 



1. Moore'a lest conBista in adding to the urine in a, test-tube j of 
its volume of potassium hydrate Solution aad boiling the mixture 
aeveral times in succession; in the presence of sugar (glucose) the 
urine will assume el brotcn color. 

2. Redaction tests, a. l'rotnjiier's test consists in adding to the 
urine ^ of its volume of potassium hydrate solution and again 
adding enough of a 10 per cent, solution of ciipric sulphate until 
the blue precipitate which is formed thereby ia entirely dissolved 
while agitating the niixture ; as soon as the addition of another 
drop of the copper solution ia precipitated and ia not dissolved by 
agitating the contents of the tube, stop the addition of the cupric 
sulphate and heat carefully the upper part of the solution in the 
tube by holding that part of the tube over a äaine. U sugar be 
present, a yellowish-red precipitate will be formed as aoon as that 
part of the mixture rises to 60° to 70° C. before the boiling-point is 
reached. As soon as the precipitate forms, stop the heating. 

The reaction proceeds as follows : CuSO, + 2 KHO = Cu (HO)i 
(cupric hydroxide) + GgSOi. Cupric hydroxide, Cu(HO)], in itself 
may be converted by heat into black cupric oxide, (CuO) + HjO. 
The 2 CuO, or the Cu(OH)!, gives up by the heat one atom of O to 
the sugar, thus producing CuiO, yellow copper oxydul (cupro-oxyd), 
or CuOH, brown copper oxydulhydrate (cuprohydoxyd) respee- 

The ordinary dissolving of the cupric hydroxide with the pro- 
duction of an azur«-blue color does not determine the presence of 
sugar; for the same reaction may be produced when albumin, aiD' 
monia, and other organic substances are present. 

£ven the change of color of the tested solution to yellow wifhoul 
the precipitation of a, yellow precipitate does not prove the exist- 
ence of sugar; for uric acid and kreatinin will likewise reduce the 
oxide of copper, but retain copper oxydul (oupro-oxyd) in solution. 

In the strict acceptation the production of copper oxydul does 
not prove the existence of sugar, but onti/ that a reducing substance 
is present in the urine. Other reducing substances may occur ii 
the urine especially after the ingestion of certain substances (chlo- 
ral hydrate, camphor, chloroform, turpentine, benzoic acid, salicy- 
lic acid, copaiba and cubebs). When any of these have lieen 
taken, in addition to Trammer's test, a control analysis for augu 
should be made by fermentation and the polariscope. 

Trammer's test may be made more quickly by adding slowly a; 
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equal volume of a doubly diluted Fehl'mg's, solution to a few eubio 
centimetres of the boiling urine. Tf sugar be present, a yellow pre. 
cipitate will be thrown down. The Fehling'a solution, however, 
should be previously tested to see if it itself will nob form a similar 
precipitate on boiling. 

b. Boucher's teat. Saturate 10 cc. of urine with aoine finely 
powdered sodium carbonate, add titereto a very small quantity of 
basic bismuth nitrate, and boil for some minutes. The production of a 
black color in (he uriue indicates the presence of sugar; only when 
organic Buhstances (albumin, mucus, pus, and blood) are present in 
the urine may this production of bismuth sulphide lead to error, 
A very convenient method for conducting this test is by the uae 
of NylaniSer's solution, which consists of Kochelle salts (potassium 
sodium nitrate, 4; 10 per cent, solution of sodium hydrat«, 100; 
bismuth subnitvate, 2 ; heated together and then filtered). U 
urine to which ^ of its volume of Nyiander's solution has been 
added be boiled, should sugar be present a brown or black color 
will be produced. 

c. Rubner'g lest. Add to the urine a knife tip full of plumbic 
acetate ; a precipitate of plumbic phosphate and plumbic sulphate 
will be formed. Remove the precipitate by filtering and to the 
filtered solution add some ammonia, whereupon a white precipital« 
of plumbic oxide will be formed. On boiliug at this point of the 
procedure the white precipitate will become rose-red in the pres- 
ence of sugar, owing to the formation of a higher oxide (red oxide 
of lead, PbiOi). 

3. Fermentation test. This test is one of the most reliable of all 
testa for sugar. It is performed as follows : shake the teat-tube 
containing the urine to which a small cube of fresh coinpressd 
yeast has been added, then pour this mixture into a fermentalion 
tube; turn the tube so that the long arm will be filled completely 
by the urine. When the apparatus has been filled, pour some 
mercury into it in order to close the long arm, then place the 
entire apparatus in a warm place at about 24° C. Should the urine 
contain sugar, gas bubbles composed of C0| wiU arise in the tube 
in a few hours. That this gas is truly CO^ may be proven by the 
addition of potassium hydrate, which will quickly absorb the gas, 
For a control of this test, two more fermentation tubes should be 
prepared, one with a mixture of a solution of glucose and yeast (to 
determine that the yeaat la efficient), the other with normal urine 
a,i^d yeaat (this should not generate gas, and should show that the 
yeast itself ia free from sugar). 
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A fermentation tube may be improviaed from a test-tube, as may 
be seen from Fig. 34. The picture shows a fermentation tuh« 
made aft«r Moriiz'a suggestion and needs no further explanation. 
Pavy'» fermentation tube may be prepared by introducing a glass 
tube through the stopper of a test-tube 
which has been completely filled with the 
urine to be examicied ; the tube should 
reach almost to the bottom of the test- 
tiibe. The outer end of the tube shoald 
be bent and placed in a vessel containing 
water ; the gas which forma collects under 
the stopper, and by pressure the urine rises 
in the tube to escape into the vessel con- 
taining the water. 

4. Phenyl hydrazin testis aa.n\fyAtmi as 
follows ; to 10 CO. of a heated 10 per cent, 
solution of sodium acetate, as much acid 
. phenyl hydrazin is added as will go on 
the end of a knife ; to this mixture 10 cc. 
of urine are added, and the test-tube con- 
taining the entire solution is placed in a 
water bath at 100° C. tor an hour. When '"'^".^i^nÖ^"^'^^^ 
sugar is present, numerous yellow crys- (Uonin.) 
tals of phenyl glucosazon are formed and 

precipitated. Thelattercompoundmeltsat a temperature of 205°C. 
Should the urine contain but little sugar, the solution is centrifuged, 
and the sediment esamined microscopically for the crj'stals. 

Sugar may appear iu the urine in health after the inges- 
1 tion of any meal containing more than IfiO g. of glucose 
I (alimentary or physiological glycosuria). In general a sus- 
[ picioo of a diabetic tendency should be held in every ease 
I of glycosuria, even when sugar in the uiine is transient and 
I only small in amount. 

Alimentary glycosuria has sometimes been observed after 
the ingestion of moderate amounts of glucose (about 100 g.) 
in the obese, in drunkards, in cases of Basedow's disease, as 
well as in traumatic neurosis, and also in those who have 
used thyreoid preparations. In excessive diuresis a small 
I qnantit; of sugar may appear in the nrine. 
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The persistent or long-continued appearance of more than 
^ per cent, of sugar in the urine occurs only in diabetes lael- 
IÜUS. A. complete diagnosis of this disease demands the 
quantitative determination of the amount of sugar passed 
(see Chap. X., Diseases of Metabolism). 

Quantitative Akalysib op Sugak in the Urine | 

Estimation of the amount of sugar by Moore's test. Urine 
heated with potassium hydrate is of a straw-yellow color 
when it contains about 1 per cent, of sugar, amber-yellow 
with 2 per cent., brown, like Jamaica rum, with 5 per cent., 
and dark brown with 7 per cent. This estimation is but 
little reliable, and will give to the one who ia expert in its 
use only approximate results. 

Estimation of the amount with Fekling's solution. FeMing's 
8olution consists of 34.639 g. of crystallized cupric sulphate, 
173 of Rochelle salts, 100 e.c. of officinal sodium hydrate 
solution, and water to make the entire mixture 1000 e.c. ; 
1 e.c. of this solution is reduced by 5 mg. of glucose. 

Two cubic centimetres of Folding's solution are put into a 
test-tube containing 20 c,c. of water, by means of a pipette. 
The cupric oxide contained in this amoiuit is reduced by 
exactly 1 eg. of sugar. Bring the contents of the test-tube 
to a boil ; then add drop by drop the urine to be examined, 
and see by transmitted light after every drop whether the 
solution has become decolorized. Aa aoon as it has, stop 
adding the urine. The number of drops of urine which 
have been added to produce decolorization will then have 
contained 0.01 g. of sugar. Twenty drops are regarded as 
equal to 1 e.c. of urine. 

The following table gives tlie approximate relation I 
drops to percentage of sugar. 
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0.20 
0.21 

0.25 
0.28 
0.30 
0.40 
0.50 

o.ao 

1.00 



15 



1.15 
1.20 
1.30 



The results of these values are pretty reliable when the 
method ia properly used. 

Titration with the use of Fehling'n solution. Strongly dilute 
20 c.c. of Fehling's solution in a porcelain diah j dilute the 
urine ten times and place it iu a graduated burette. Drop 
tbe urine slowly into the boiling FdiUng's solution until all 
the copper has been precipitated and tbe solution has be- 
come entirely decolorized. The amount of sugar in the 
urine necessary to perform this reduction is 0.1 g. ; hence 
the amount of uiine used contains 0.1 g. of sugar. From 
this the percentage of sugar is easily reckoned. For in- 
stance, if 27 c.c. of the ten times diluted urine were used to 
reduce 30 c.c. of FehUng's solution, then 0.1 g. of sugar was 
contained in the 27 c.c. of the ten times diluted urine ; there- 
fore in 100 c.c. of the same dilution of urine there would be 



0.1 X 10 

27 



= 0.37 ; but since the u 



B diluted ten t 



I 



the total percentage would be 10 x 0.37 = 3.7 per cent. In 

order to accurately judge the time to stop adding the urine, 
a small amount of the Fehlijig's solution that has l>eeu used 
is filtered and added to some potassium ferrocyanide solu- 
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tion ; should some unreduced copper be still held in t] 
solution, a brown color (cupric t'erroeyanide) will be pi 
duced. The titration method ia entirely accurate, but ma^^'i 
lead to error on account of the other reducing substance»! 
(see p. 193) contained in the urine. 

Eatimatioii by Emkorn'a saccharimeter. This inatrument 
is the ordinary fermentation tube, whose long arm ia empir- 
ically graduated. 10 c.c. of urine are mixed in a test-tube 
with a piece of compressed yeast about the size of a bean; 
the mixture ia well shaken and poured into the fermentation 
tube. According to its specific gravity, the ujine should be 
previously diluted; a specific gravity of 1018 to 1022 necea- 
sitatea a double dilution, 1022 to 1028 a fivefold dilution, 
1028 to 1038 a tenfold dilution. This method gives a 
pretty good result for orine containing less than 1 per cent. 
of sugar, but it is not always accurate in estimating the 
percentage of sugar in urine containing more than 1 per 
cent. However, it is quite serviceable for practical pup. 
poses, especially for continued eatimatiouB, 

Determination of the specific gravity before and after f er*: 
mentation. The temperature and the specific gravity of the ' 
urine are taken ; then 100 to 200 c.c. of urine are placed in 
a fiask containing some compresaed yeast, and the mixture 
ia allowed to stand at 24° C. After 24 hours, when the 
formation of gas has ceased, the mixture is filtered, cooled to 
the original temperature, and the specific gravity is thea.i 
taken. (The urinometer should be standardized.) 

Every degree less in specific gravity will indicate 0.23: 
per cent, of sugar, ao that, if the specific gravity of thft. 
urine was originally 1032, and after fermentation 1022, th» 
amount of sugar contained would be 10 x 0.23 = 2.3 per cent. 

This method gives very accurate results when the amount 
of sugar in the urine is over 0.5 per cent 

EstimcUion by ^ularization. 20 to 30 c.c. of urine aro 
plaoed in a glass beaker, and a small quantity of powdered 
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plumbic acetate ia added ; the resulting precipitate is then 
removed by filtratiou. The filtered solution is then placed 
in the glaas tube of the polariseope (usually will contain 10 
or 20 c.c. of fluid), special care being taken to free the tube 
of all air-bubbles. The interior of the tube should first be 
■washed with some of the filtered mixture. From the scale 
attached to the polariseope, better from the average of three 
different readings of the scale, the percentage of sugar ia 
determined in this way. The deviation to which the tube 
is directed is read off from the scale as degrees ; this nuui- 
ber is multiplied by 100, and the result divided by 53.1. IE 
the tube of the polariseope is 20 cm. long, the quotient is 
divided by 2. (Tlie description and theory of the polari- 
seope may be found in the larger text-books.) Should 
the urine contain albumin, it should be precipitated before the 
polariseope is used, because albumin deviates light to the 
left. 

The polarization of urine will give other results from the 
titration method: (1) if the urine contains other reducing 
substances besides sugar; (2) if it contains other substances 
which deviate light to the left, such aa oxybutyric a«id, 
which ia found in severe eases of diabetes. In such cases 
it is wise to titrate and to polarize again after the proposed 
fermentation- Excepting these sources of error, the polari- 
zation gives accurate results. 

Acetone and aceto-acetic acid. — Both these compounds ap- 
pear abundantly in the urine aft:er an extensive disintegrar 
tdon of the albuminoids of the body, especially in cases of 
high fever, in severe aniemias, and in some caaea of carci- 
noma, in hasty consumption, in severe forms of diabetes, 
and in inanition. In severe diabetes acetonuria occurs even 
when there has been a total abstinence from the carbo- 
hydrates, and when tissue disintegration has not occurred. 
In addition acetone is found in the urine in cases of disturb- 
ances of digestion and in intestinal diseases. lu the latter 
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cases acetone has been found even in the contents of tlU^H 
intestine. ^H 



■ acid (CHjCOCHjCOOH) is tested by Gerhardt'» 
method of reaotioo to ferric chloride solutiou. On the addition oi 
FcjCli, to the urine, a gray precipitate of iron phosphate is thrown 
down ; on the further addition of the ferric chloride, if aceto-acetic 
acid be present, a deep claret color is produced. If the contents of 
the tube are now shaken, tlie resulting froth will have a red-riolet 
tinge. On the addition of sulphuric acid the red color will dis- 
appear. 

On boiling the urine the aceto-acetio acid will be converted ii 
acetone and carbonic acid : — 

CHaCOCHiCOOH = CHjCOCHj + CO,. 

The acetone is distilled over (distil about i litre of urine with fl 
few drops of hydrochloric acid) and may then l)e tested by LiebtriU 
test, which is conducted as follows : some of the distilled fluid ii 
mixed in a test-tube with a few drops of a solution of iodine i 
potassium iodide (iodine, 3 ; potassium iodide, 10 ; distilled water, 
200) and of potassium hydi-aCe solution. Should acetone be present 
ill the urine, an immediate precipitation of yellowish-white charab— 
teriatically smelling iodoform will result. 

Acetone is proved to exiat in the urine by means of LegaVs 1 
A few drops of a sodium nitro-cyanide solution are added to tl 
urine to be tested and the misture is then rendered strongly alka^ 
line. A purple-red color changing gradually to a yellow will 
result; 2 to 3 drops of acetic acid are tben added, and, if acetone 
be present, a color varying from carmine to purplish-red will form, 
where the acid touches the solution. Still, it is doubtful wheth; 
acetone occurs preformed ii 

The claret-red ferric chloride reaction is of practical dia( 
nostic importance, especially in diabetes; the long-contintu 
presence of a large araouut of acetone indicates a grave fom 
of the disorder and should s;^geat a very unfavurabl 
prognosis. 

Ehrlicb's diazo-reaction. — In many diseases there app« 
in the urine certain aromatic compounds of whose compoj 
tion little is known, which unite with sulpho-diaxohenzol jj 
such a manner as to produce certain characteristic culors. t 
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The chemical course of the diaso-reaclion ; sulphanjlic acid 
(CjH^NHjSOaH), when united with nitrous acid (HNOj), produces 
Bulpho-diazo-benzol (CjH.NNSOjH [diazo = 2 atoms of N]). The 
latter body unites with many aromatic amido-compoundfl to pro- 
duce colors. In order to produce siilplio-diazo-benzol in a fresh 
Htate at a.ny moment, it is necessary to keep a solution of sulphani- 
lic acid in hydrochloric acid, and whan it ia needed to carry out 
the test, to add to this aalutioa a solntiou of Eodiuiu nitrite, whereby 
nitrous acid ia formed in a free state which from the sulphauilic 
acid produces sulpho-diazo-benzol. 

Method of conducting Ike diaso-reaelion. Two solutions should 
be prepared and separately kept, viz. : — 



, Sulphanilic acid, 5.0 I 2. Sodium nitrite, 

Hydrochloric acid pure, 50.0 Distilled water, 

Distilled water, 1000.0 | 



0.5 
100.0 



In order to carry out the test, 50 c.c. of the sulphanilic acid solu- 
tion and 1 c.c. of the sodium nitrite solution are mixed in a glass 
graduate. This mixture is added to the urine which is to be ex- 
amined, in the proportion of half urine and half mixture, and to 
these is added an amount of ammonia equal to i of the volume of 
the combined urine and mixture. The eutire mixture ia then 
placed in a test-tube and violently shaken. If the Tfstdting froth 
should assume a deep red color, the diazo-reactioii is positively 
demouätrat«d. 

The diazD-reactiou ia still more beautifully shown if we use 
para-amido-aceto-pkenon in the proportion of 0.5 to 1000 instead 
of sulphanilic acid. This coustitutes Friedentoald's tnodiflcation of 
Ehrlich's reaction. 

The diazo-reactdon ia obtained in the urine of cases of 
typhoid fever, pneumonia, measles, miÜEiry tuberculosis, 
sepsia, and in severe cases of phthisis. It is absent in men- 
ingitis. The principal value of the diazo-reaction is its 
presence in cases of typhoid fever, where in doubtful cases 
it often decides the diagnosis iuid renders the relapsing 
character of the subsequent fever positive. TJie disappear- 
ance of the reaction shows that the infection has subsided. 
In phthisis the appearance of the reaction indicates a bad 
prognosis. 
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Fat in the urine ia recognized by the milk-like eloudinee 
of the entire urine, which disappears when some potassitu 
hydrate solution is added to it a.nd the mixture well shafeeaB 
with ether. Fat is often held in solution in the urine. Oal 
microscopical examination numerous small fat globules may 4 
be seen. Even on centrifuging the urine the tat may not 
in all cases be separated. This symptom is called chyluria; 
it represents an individual disease, common in the tropics, 
and often produced by the Jilaria sa)iguiiiis {see Chap. XII.). 
Chyluiia is only seldom the residt of occlusion of the th«>' 
racic duct; in many cases its etiology is obscure. 

Melanin is the coloring matter of melanotic carcinoma, wbich.1 
at times is swept into the circulation and thus appears in the nrine^I 
Tendering the urine in rare cases a daik black color. In othet 
likewise rare eases an antecedent stage (melanogen.) of the s 
coloring matter appears in the urine, from which the latter m^B 
be precipitated by ferric chloride. 

Sulphuretted bydrosen occurs in rare cases in the urine of pft>fl 
tienta with cystitis, and ia dtie to the actioa of certain bacteria * 
which induce a peculiar urinary metamorphosis. H,S may be 
recognized by its smell, like that of rotten eggs, or by holding over 
the urine some paper saturated with plumbic acetate, wliich. will 
turn brown owing to the formation of plumbic sulphide. 



Chemical Examination of the Normal Elembntb ofl 
THE Urine which ake Quantitativeli Chanked bS"J 
Disease 

1. Inorganic Elements 

Chlorides occur in the urine chiefly in the shape of sodiui 
chloride ; the normal amount depends upon the amount a 
character of food taken, but averages between 10 to 16 ( 
of NaCI. They are diminished in fever, especially in 
monia and In inanition. 

The test for chlorides ia made in thb manner : a few dr 
nitric acid and a few of a 10 per cent, solution of silver nitrate a 
added to the urine ; a cheesy precipitate will ordinarily be fi 
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but in the urina of caaes of pneumonia, etc., there will often be 
only II slight cloudiness. Exact quantitative analysis is made by 
titraliun. 

Phonphales occur in the urine as potassium sodium, calcium and 
magnesium phosphates. The quantity daily passed in the urine 
varies according to the food ^^itllin wide limits, and is about 3 g. 
The quantitative analysis for pliosphatea is by methods of Utiation 
olid has no essential diagnostic bearing. 

Sviphates appear partly as potassium sulphate (preformed 
sulphuric acid), partly as phenol, indoxyl, and scatoxyl oom- 
pouoda (sulphuric ether compounds). 

The separation of these two classes of compounds is performed 
thus : a few drops of acetic acid and 20 c.c. of a 10 per cent, solu- 
tion of barium chloride are added to the specimen of urine. By 
this means the preformed sulphuric acid is precipitated. The 
aolutioii is then altered, thus removing the precipitate. In the 
filtered solution the sulphuric ether compounds will be contained 
together with the excess of barium chloride. On boiling the fil- 
tered solution with hydrochlnrio aoid, the sulphuric ether com- 
pounds are split up into phenol and sulphuric acid ; the sulphuric 
acid, uniting with the remaining barium chlorides, is precipitated 
as harium sulphate. 

The test in itself for sulphuric a«id has no diaguostie im- 
portance; but the quantitative determination of the two 
forms of sulphuric acid (preformed acid and sulphuric ether) 
is, because it gives a reliable measure of the intensity of in- 
testinal decomposition. For this purpose the precipitate of 
barium (baryta) sulphate should be weighed. 

CaTbonates occur in solution in the urine in essential 
amounts only after the ingestion of fruit, etc. ; they also are 
combined with special alkalies. Their presence is deter- 
mined by the evolution of gaa resulting from the addition 
of an acid to the urine. Concerning its diagnostic signifi- 
cance consult under Reaction, p. 183. 

Ammonia appears in fresh urine, and averages in amount 
daily between 0.5 and 0.8 g. It is increased in many 
diseases of the liver and in diabetes to 6 g. Such an in- 
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crease serves as a guide to determine the severity of a 
betes. The quantitative estimation is made by the additii 
of chloride of lime to 20 c.c, of ui'ine, to which has all 
been added 20 c.c. of sulphuric acid of a definitely knoi 
composition. The mixture should be prepared in a sliallom' 
glass vessel under a bell jar. After 48 hours the change 
which the sulphuric acid has undergone is measured and 
from the amount which has been lost the formation of NH, 
is determined. Ammonia is present in large quantities in 
old decomposed (alkaline) urine; its presence may be dem- 
onstrated by holding a piece of moistened red litmus paper 
over a specimen of the urine, or by holding a gl: 
which has been dipped in hydrochloric acid over it (( 
p. 183). 

Sodium appears in daily quantities of 3 to 6 g. Na^l 
potassium, 2 to 3 g. KjO. The quantitative estimation 
these bodies is performed according to the rules of chemii 
analysis. Their presence may be of diaguostio value in 
some cases from the fact that in all cases of extensive 
albuminoid disintegration, such as occiirs in fever and 
inanition, the amount of potassium salts is much increased 
and of the sodium salts much diminished. 



2. Organic Elements 
urea (designated often by clinicians with the symbol tjy 
is the chief end product of the metabolism of the albtt-, 
minoids. 

Chemical characters. Urea crystallizea in prisma and needles, 
soiuble in alcohol and in water, insoluble in ether, and forma! 
biuret whan subjected to dry heat. This latter compound will' 
produce a, red color when added to a potassium hydrate solution 
containing some drops of a solution of cupric sulphate (biuret id- 
action, see p. 87). By the action of the bacteria in the urine 
urea becomes transformed into ammonium carbonate, CO(ONH, 

It combines with the formation of crystals, with nitric aoid, 
with oxalic acid. 
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The normal quantity of urea depends foi' the most part 
on tlie amount of albumin ingested (see Chap. X.) ; it varies 
between 2U and 40 g., but is less when little albaminous 
food liaa been takeu and is physiologically increased after 
meals rich in such foods. 

Pathological iiicrease of the amount of urea occurs in feyer, 
in many caaea of carcinoma, in anaBmia, in leucfemia, in intox- 
ications (phosphorus, arsenic, chloroform, etc., poisoning), 
and in dyspncea. 

Pathological diminution of the amount of the urea ex- 
creted occurs in inanition, often in the diffuse diseases of 
the kidneys (Bright'a), and in acute yellow atrophy of the 
liver. 

Qualitative test foi nrea. — This test is of diagnostic importance 
in determining the presence of a urfemic condition, in which con- 
dition the vomited maUer, the sputum, the efiusions, and the blood 
may all contain urea. The fluid tobe examined for this should be 
evaporated to the consistency of syrup; the nrea is then extracted 
by alcohol, the solution is altered, the alcohol is driven off by dis- 
tillation, the thick liquid remaining is dilute with water, some 
concentrated nitiic acid is added, and a portion examined under 
the microscope. In a littJe time the characteristic hexagonal crys- 
tals of urea nitrate will be observed. 

Quantitative estimation of uiea. — This is of great diagnostic 
value in cases of diseases of metabolism and in dietetics (see 
Chap. X.) . The nrea is not determined as much as is the total 
quantity of nitrogen which appears in the nrine. 



Approximate Estimation by Titration. LieUg's Method modi- 
fied by Pflüger 

From a graduated burette containing a solution of mercuric 
nitrate of definite proportions,! the fluid is allowed to drop gradu- 
ally into a test-tube which should contain 10 c.c. of the urine. An 
insoluble conibination of urea nitrate and mercuric oxide is formed. 

'In 1000 c.c. of theBoliitlon there should be 71A8g. of mercDiy. The 
I pregiaratiun ot ihe solution requires a great dealoC care; It may be pro- 
I eurad at many cheutii^al facturiea. 
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Next to the burette a watoh glass with ft black bottom should, 
placed, in wiiieh a tiiick mintTire of powdered NajCOj and 
haa been prepared. As long as the mercuric nitrate is united 
the urea in the uriue, it can not react to NajCO,; but as soon as sU 
of the urea ia used up in the former combination, the Hg{N'0,)j 
which will now exist in a nascent condition will oombine with the 
NftjCOj to form. 3 NaNOj + carbonic acid (which will arise in buli- 
bles) + yellow IlgO. The urine and the luercuric nitrate solution, 
aa it drops into it, should be stirred thoroughly with a glass rod; 
the thick aodium carbonate mixture should then be stirred with 
the same rod; aa soon as a permanent yellow color appears at ttie 
spot of the thick mixture which was touched by the rod, the titra- 
tion is completed. 

The number of cubic centimetres of the mercuric nitrate solu- 
tion used in the test is multiplied by O.Oi to obtain the percentage 
of nitrogen in the urine. For example, 21 c.c. of the Hg solution 
were us^d in 10 c.c. of urine ; .-. 21 x 0.04 = 0.8-1 % of N. If the 
urine paaaed in 24 hours happened to be 1500 c.c, then the dailj 
excretion of N would be 12.6 g,, which equals 27 g. of urea, 
because the amount of nitrogen is to the urea as 1 ia to 3.143 or 

N : U : : 1 : 2.143, from which Ü was determined. 

This method is for clinical purposes entirely reliable. A more 
exact method used requires too many details which rauat be care- 
fully carried out, auch as precipitating the phosphates and sulphates 
in the urine by a solution of baryta, the reduction of the acidity 
which arises in the process of titration, the repeated addition of 
mercuric nitrate solution, etc. 

The method now used in all clinical laboratories, one whioh ia 
entirely reliable, for determining the amount of nitrogen is that 
first recommended by Kjeldahl. It is carried out in this way : 5 e.e. 
of urine and 20 c.c. of fuming sulphuric acid are placed in a flask, 
which is then held over a flame until it boils, when the fluid losea 
its color. The solution is then diluted with 100 c.c. of sodium 
hydrate who.'ie specilic gravity ia 1.3 and distilled in a distilling 
apparatus ; 50 or 1(10 c.c. of a, -^^ normal acid (sulphuric) ia titrated 
after the distillation with a iV potassium hydrate solution. (All 
of the N of the urine is converted into NHj, which becomes 
united with the excess of sulphuric acid into (NH,)jSO,; the 
NallO sets the NHg free, and the latter immediately corabinea in 
part with the prepared ^ solution of normal sulphuric acid; the 
part whioh remains ia determined by titration and from it is reck- 
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oned the entire amonnt of NHj, from which in tiirn the amount 
of N contained in the original S c.c. of mine is determined). 

Example: 5 c.c. of urine were oxidized; 50 c.c, of ^ H^SO, were 
prepared ; after the distillation 12 cc, of ^ NaOH in the titration 
of the acid remaining free, therefore only 12 c.c. of the ^ IlgSO, 
remained free; therefore 38 c.c. of the ^HjSO, must liave heen 
used in combining with the NHj which distilled over. For the 
combination of 38 c.c. of the ^ normal acid, that is, 38 x 0,048 g. 
HjSOj, 38 X 0.0017 NHj are necessary ; and the amount of nitrogen 
corresponding would be 88 x 0.0014 g., which would be equal to 
0.0533 g. of N. Now since this amount was contained in 5 c.c. of 
urine, the entire percentage in the amount would be 1.08-t. 

Dric arid (CjH^NjOj) is excreted in the urine, the daily amonnt 
being from 0.4 to 1.4 g. The quantity varies in different persona 
and at different times. The uric acid (together with the xanthin 
bases) arises from the disintegration of the nuclein which ia con- 
tained in all cell bodies. The uric acid appeai-s in the urine in 
solution as neutral sodium urate ; in very acid and in very concen- 
trated urine (such as occura in fever and in congestion of the 
organs, in casea where a small amount of fluids is taken, and in 
profuse perspiration) acid sodium urate or pure uric acid is some- 
times precipitated when the urine becomes cold (see urinary 
aedimeuta). 

Uric acid excretion is increased in all conditions of increased 
destruction of leucocytes, in leucsmia (the proportion in the 
urine is 1 to 16), after the ingestion of food rich in nuclein. In 
gout the excretion of uric acid varies remarkably. 

The qualitative determination of uric acid ia sometimes of 
value in the examination of aedimeuts and concretions (see below), 
and ia performed by means of the murexide test, wldch is the 
following : — 

To the specimen to be examined 3 or 4 drops o£ concentrated 
nitric acid are added in a porcelain dish and the contents of the 
dish evaporated to dryness ; if uric acid be present in the specimen, 

orange-yellow color will be produced, which will be changed by 
the addition of ammonia to be a purple-red. 

The qualitative examination for its presence in the blood is car- 
,tied out as was su^ested by Garrod with a thread, constituting 
GaTTod'e thread lesl. The method is as follows : 10 c.c. of blood are 
obtained by wet cupping ; the blood is permitted to coagulate and 
to settle in the cup, the serum is transferred into a watch glass, 
rendered acid nith some 30 per cent, acetic acid, and in the mixt- 
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lire a thin linen thread is placed. The glass should remain cov- 
ered for 24 hours, when it is examined under a low power of the 
microscope ; should uric acid liave been present, many crystals of 
it will be found adhering to the thread. Its presence occurs in 
attacks of gout and in nephritis. 

To estimate uric acid quantitatively, the urine should be mixed 
with magnesia and silver nitrate ; the resulting urates of magnesia 
and silver are then combined with sulphuretted hydrogen and the 
amount of uric acid determined by weighing. For an exact 
description consult the various text-books on chemical analysis. 

Oxalic acid (COOH . COOH) is excreted to the amount of 0.02 g. 
in the 24 hours, either in solution or as a sediment of calcium 
oxalate (see below). 

Xanthin bases (xanthin C^H^N^Og, hypoxanthin C^H^N^O) ap- 
pear in small quantities in the urine and result, like uric acid, 
from the disintegration of nuclein substances. The" sum total of 
uric acid and xanthin bases are designated as alloxan bodies. Con- 
sult text-books for the quantitative determination. The alloxan 
bodies are increased in all conditions which involve augmented 
disintegration of leucocytes. 

Kreatinin (C^IIj-I^^gO), daily quantity from 0.6 to 1.3 g., is with- 
out diagnostic importance, as is 

Hippuric acid (CgllgXOg), whose daily amount of excretion is 
between 0.25 and 0.5 g., and which is formed from benzoic acid 
(CgHgCOOH) and glycocol (CHgNHaCOOH). 

Indican (C8H6NKSO4), potassium indoxyl sulphate, present 
in small quantities in the urine, is increased in cases of ex- 
tensive decomposition in the intestinal tract, therefore in 
all diseases of the abdominal cavity which tend to diminish 
peristalsis and hinder absorption, especially in peritonitis 
and intestinal obstruction; at the same time the amount of 
indican is greater the higher the obstruction is situated. 
Obstruction of the large intestine gives rise to but little 
indican. Indican is also increased in cases of putrid sup- 
puration. 

Chemical attributes of indican. From the decomposition of albu- 
minoids in the intestine or in foci of suppuration indol (CgHyN) 
is produced ; indol is oxidized in the organism into indoxyl ; like 
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all aromatic compounds, indoxyl combines with sulphuric acid. 
The test for imiican ia based on the development of indigo bine. 

Te$t for indican in ihe urine. The specimen of urine is mixed 
with an equal volume of hydrochloric acid ; fresh chloride of lime 
solution ia tlien added drop by drop while the mixture is being 
Btirred. The chloride of lime solution should be composed of 6 
parts of chlorinated lime aud 1Ü00 parts of distilled wat«r. If 
indican be abundantly present, the urine will turn to a blue color, 
precipitate of indigo in the shape of blue flakes wiU take place. 
By the addition of ether or chloroform the indigo blue will be re- 
moved. Very dark urine should, before the test ia applied, be 
iied with some plumbic acetate and then filtered. 
Indigo red is demonstrated by boiling the urine and then adding 
some nitric acid drop by drop, while carefully continuing the boil- 
ing process until a deep-red color appears. Should the raiiture 
then be shaken, the froth will assume a blue-violet color, which is 
at once removed by the addition of chloroform or ether. This 
constitutes Hosenbach's reaction. The comjiosition of indigo red is 
not as yet known ( this reaction occurs (luite in parallelism with 
the indigo blue reaction in the urine of cases of severe intestinal 
affections, although one or the other may be demonstrated in mild 



Phenols : CbHsOH is carbolic acid or phenol ; CbHiCHsOH 
is cresol ; they occur in the mine combined with sulphuric 
acid (sulphuric ether). In the normal state 0.017 to 0.06 g. 
of phenols are excreted; increase in this amount to 0.06 g. 
occurs in cases of decomposition occurring within the or- 
ganism, in which eases the excretion of phenols offers a 
diagnostic measure of great value in determining the inten- 
Bity of the process. 

Test for phenol : 200 c.c. of urine are mixed with 40 C.c, of 
hydrochloric acid and distilled until 150 c.c. have gone over 
into the receiver; an aqueous solution of bromine is added 
to the distilled portion until it assumes a yellow color. A 
precipitate will be formed if phenol he present. The pr&- 
cipitate is tribromphenol. By weighing this the amount of 
phenol in the entire urine may be determined. 
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Examination of the Urinary Sediments 

If the urine be very cloudy, or if it contain a sediment, pour it 
into a conical glass and permit the deposit to collect for several 
hours ; then pour off the superambient fluid and place a specimen 
of the sediment upon the slide for microscopical examination. 

For the speedy collection of a scanty sediment use a sedimenta- 
tor (centrifuge apparatus). 

Before using the microscope, test the reaction of the urine and 
heat a sample so as to gain some knowledge as to its constituents. 
For if the urine be acid and cloudy and the cloudiness disap- 
pears on heating, the sediment will be recognized as composed of 
urates chiefly. Should the urine be acid and the cloudiness does 
not disappear on heating, but on the addition of potassium hy- 
drate, then the sediment is due to uric acid. If the urine was 
alkaline and cloudy and the cloudiness disappeared on the addi- 
tion of hydrochloric acid with or without the evolution of gas, 
then it may be considered that the sediment was composed of lime 
carbonate or phosphate. 

Unorganized Sediments 
In Acid Urine 

Acid sodium urates (Fig. 35) are amorphous granules col- 
lected in clusters, usually colored yellow. They form the 
brick-dust deposit (sedimentum lateritium), are soluble on 
heating as well as on the addition of potassium hydrate. 
On adding some hydrochloric acid to a specimen imder the 
microscope, crystallization of uric acid may be observed. 
They are of no diagnostic importance, and indicate only the 
acid condition and concentration of the urine. 

Uric acid (Fig. 35) occurs in the shape of whetstones, and 
in cylinders (also in the shape of spears and rosettes) chiefly 
of a yellow color ; it dissolves on the addition of potassium 
hydrate, but not on heating. It is recognized outside of the 
shape of its crystals by the murexide reaction (see p. 207). 
An abundant deposit of uric acid does not in itself denote 
that the uric acid is increased, but often only that the con- 
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ditions of solubility are unfavorable, either beeauae there is 
too small an amount of water, or because there is too much 
acid in the urine ; still, when abundantly present, it should 
demand a quantitative analysis. An abundant uric acid 
deposit in the urine indicates the presence of the so-called 
condition of uric acid diathesis (nephritis urica, arlhritit 
urica). 




Oxalate of lime (Fig. 35) (the reaction of the urine ia 
nearly neutral) forms in octahedral crystals. If present 
only as solitary crystals, it has no significance j even an 
abundance of them in the urinary deposit does not always 
I indicate an increase in the excretion of oxalic acid ; to deter- 
mine this a quantitative analysis is necessary. 

Cystin occurs rarely aa a. deposit. Whe» it does it ib pathogno- 
monic of a special foriii of metabolic disturbance (see Chap. X.}. 
L It consista of hexagonal cryetalB whiah are readily aoluble in 
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Ltucin (amido-capronic acid) (Fig. 36) and tyrosin (ainid( 
paracuniaric acid) are likewise rarely found as urinary depositi 
they occur in the urine in cases of acute yellow atrophy of the utbt 
and in poisoning by phosphorus. Leucin crystallizes in yellow- 
white crystals which are often in the shape of striped radiatoiy 
globules J tyroain crystallizes as beautiful needle-like bundlea. 




In Alkaline Urine (Tig. 37) 

The ammonio-magnesia phmtphates or triple pho^hat 

(NHiMgPO^ + 6 H,Ö) crjatalUze in coffin-like cryata 

which are very readily soluble in acetic acid. 

Phosphaie of lime occurs either as Ca5(P0,), in the fonj 
of irregiilar granules, or as CaHPO, in cuneiform eryata 
'which are usnally collected together in masses and often jj 



'arbottate of lime (CaOO,) oceura as round regular granul^ 
a the shape of dumb-bells, and dissolves on the addition^ 
n acid with aa evolution of gas. 
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Ammonium urate occurs in the shape of pine cones, or in 
irregular fusiform erystals. 

The alkaline deposits, outside of indicating the reactioa ' 
of the urine (see above), have no farther dia^ostic signifi- 
cance. 




Obganized Sediments (Figs. 38 and 39) 
These are of the utmost importance in the diagnosis of I 
diseases of the hidneys (see Chap. IX.). 

While blood corpusdes (leucocytes) appear spai'sely in the - 
urine of healthy persons; should they be abundant, how- 
ever, it indicates an inflammation or a suppuration in some 1 
spot along the genito-prinary tract, a nephritis, pyelitis, 1 
cystitis, gonorrhcea, or a leucorrhoea in women. 

Red hload cnrpusdes occur mostly as pale corpuscles, owing 
to imbibition of water; they indicate the presence of a 
hffimorrhage somewhere in the gen i to-urinary apparatus (se 
lieematuiia, p. 189). 
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Renal epithelium (Fig. 38) occur as round or cubical cells 
containing nuclei, and indicate chiefly an affection of the 
kidney. They often coalesce into epithelial casts. FaMy 
epithelial cells (masses of fat granules) are of the utmost 
diagnostic importance (Fig. 39) ; they indicate chronic par- 
enchymatous nephritis in the 2d stage of a fatty degen- 
eration. 

Epithelium from the renal pelvis, of the ureters, and of the 
bladder can not be distinguished from each other ; they occur 
either as flat polygonal, or more or less round cells, provided 
with processes and in part containing nuclei. An abun- 
dance of these cells in the urine justifies the diagnosis of a 
pyelitis, of a cystitis, or of an inflammation of the ureter 
(see differential diagnosis, Chap. IX.). 

Epithelium from the vagina consists of large flat epithelium 
like the buccal epithelium ; epithelium from the male urethra 
is of the cylindrical variety, and appears sometimes in 
gonorrhoeal pus. 

Casts in the urine are probably exudations from the renal 
tubules. They appear as : — 

1. Hyaline casts, which are small, transparent, homogene- 

ous formations, with not very definite contours. 
Their presence is not a proof of nephritis. They 
occur also in congestion, in fever, and in jaundice, 
and even in very small quantities in the healthy 
person. 

2. Epithelial casts, consisting of agglutinated epithelial 

cells, indicate the presence of a nephritis ; they are 
often deformed, more or less granular {granular 
casts), and often are covered by fatty epithelial cells. 

3. Blood casts occur only in haemorrhage of the kidneys. 

4. Waxy casts have sharp outlines, a yellow glistening 

appearance, and occur only in chronic nephritis. 
6. Broivn casts occur rarely in severe infectious diseases, 
and in fractures of bones. 




FlO. S9. — SiPiuUT in Cdbohic 
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Cylindrical formations which look like casts are oi 
thej are produced hj Bccuiiiulations of bacteria ot 

Micro-organisms may occur in the urine in many inf( 
tious diseases (diphtheria, relapsing fever, and in typhi 
fever). The presence of gonococci and of tubercle bacillf 
have of course a diagnostic significance. In cystitis and 
in pyelonephritis an abimdaace of microbes appear in 
the freshly voided nrine. (For their demonstration, see 
Chap. XII.) 

FanuiteB have been observed in rare casea in tl 
shape of particles of echinococcus, embryos of Fitaria ran^uinit, 
which, like the Distoma hrcmaiobiuni, have given rise to hiei 
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Tests fob Cbbtain Hetbkogeneocs Substances 

OCCURKING IN THE UkIUE 
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The determination of tbe presence of foreign substances in the 
uriua is of importance in diagnosing the various intoxications. 
Irrespectivs of thb, it ia often of interest from a therapeut 
standpoint whether a substance has been absorbed by the i 
ism. Finally, by demonstrating the presence of a medicine 
urine, we may be able to form opinions concerning the patied 
statements. 

Iodine appears in the urine after the use of potassium iodide 
and iodoform. Add to the urine a few drops of fuming nitric 
acid, or of an aqueous solution of chlorine, and a few cubic 
centimetres of chloroform ; then shake the teat-tube containing 
the mixture ; should iodine be present, the chloroform will assume 
a red-violet color. 

Bromine appears in the urine after the use of the bromides. 
Test in the same manner aa for iodine. When large quantities 
are present, the chloroform will become yellow. The test will not 
detect a small quantity. In the latter case, we render the urine 
alkaline with sodium carbonate, and add to it 3 g. of pot 
sium nitrate. Four the mixture then into a platinum dish, 
evaporate and heat the dry residue until it melts. The 
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H when cooled, ia dissolved in water rendered strongly acid with ^H 

^P hydrochloric acid, and ia then shaken with chloroforni. With thia ^^M 

^m teat, if the urine contains only a very small quantity of bromine, ^^M 

H the chloroform will become yellow. ^H 

H Iron. — Urine containing much iron will beconie greenish-black ^H 

f on the addition of ammonium sulphide. To test the presence of ^| 



only a small quantity of iron, 50 c.c. of urine are evaporated 
platinum dish, the dry residue is converted into an ash, and then 
the aah is subjected to the action of a weak solution of hydrochloric 
acid. Should iron be present, a blue precipitate will result after 
the addition of some potassium ferrocyanide. 

Araenic — In order to successfully carry out the test for arsenic, 
the organic substances in the urine must be removed. This may 
be done as foUows : one or two litres of urine are evaporated in a 
porcelain dish to J of its volume ; then an equal volume of concen- 
trated hydrochloric acid is added to the residue and the mixture 
covered and placed on a water bath. At regular intervals during 
the heating on the bath, 2 or 3 g, potaaaium chlorate are added, 
until the mixture becomes entirely light yellow. It is then rapidly 

[ heated and boiled until all amell of chlorine disappears, when it ia 
jtrongly diluted with water. For many hours after this, sulphu- 
retted hydrogen is passed through the solution, producing a pre- 
cipitate of arsenic sulphide, which is removed by ültratiou, dried, 
dissolved in a small dish by a mixture of a few drops of nitric and 
sulphuric acids, heated until the acid amell has disappeared, then 

. fltrongly diluted with water, and the remaining solution ia then 

I aubjeoted to the Marsh mirror test for arsenic. 

' The Marsh test is performed in the simplest way, as folloWB : a 
test-tube is provided with a cork in which a hole has been bored; 
into the hole one end of a glass tube— which has been bent to a 
desirable angle, and whose other extremity has been drawn out to 
a capillary point — is introduced. The test-tube is now filled with 
zinc and dilute sulphuric acid, and with some of the previously 
prepared solution of urine. Gas wiU be immediately evolved, when 
the cork and attached glass tube should be introduced into the 
mouth of the test-tube. When the gas is streaming off strongly, 
the gas at the capillary end of the tube should be ignited by a 

[ match. If arsenic be present in the solution, the gas will bum 

I with a blue flame, and if a clean, dry, porcelain plate be held over 

I the flame, a mirror of deposited arsenic will form on the plate. 

L This mirror haa a metallic, glistening appearance, and will be 

r. dissolved by a solution of sodium hypochlorite. 
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Le&d. — The organic Bubstauces Bhould be disintegrated by 
drochlorio acid and potASsium clilarate, as was done in the test 
arsenic (Hee above), and, through the diluted mixture, which 
been thereby rendered weakly acid, anlphuretted hydrogen is 
mitted to pass ; this will form a precipitate of the brownish-bli 
plumbic sulphide when lead ia present. 

Heicniy. — About 1 litre of urine is heated to 60" to 80' C, 
made acid by the addition of hydrochloric acid, and then thor- 
oughly oxidized by the addition of fine copper filings (lametta). 
After an hour, the urine is decanted ; the copper filings are washed 
with hot water, then with alcohol, and finally with ether, and 
thoroughly dried between layers of filter paper. The filiugs are 
then placed in a email glass tube, which is thereafter drawn out 
at both ends into capillary points. The tube is then heated in the 
flame, the mercury becomes sublimed, and in the capillary ends 
metallic, silver-like rings will have formed. If a small piece of 
iodine has been put in the tube before the ends of the tube have 
been drawn out, the red mercmic iodide would be formed in- 

Catbolic acid. — If much carbolic has been tafeen, the urine will 
have a greenish-brown appearance, and by exposure to the air it 
will become darker. The same color reaulta from the ingestion of 
hgdroqMiiton and from uva ursi. The teat for carbolic acid ia made 
by adding bromine water to the distilled mixture (see p. 2O0), or 
by the test for the presence of the sulphuric ethers (see p. 203). 

Qoinine. — Shake weü a large quantity of urine, to which some 
ammonia haa been added, with ether. This will take up the 
quinine. The residue left after evaporating the ether is mixed 
with acidulated water. The mixture is then subjected to the 
action of chlorine water, and after that to ammonia. A green 
color will develop if quinine be present. 

Salicylic acid (C„H,OH . COOH). — The urine will give a blue- 
violet color if ferric chloride he added. Should tJie reaction to 
this be negative, acidulate in a graduate 30 c.c. of urine with snl- 
phurio acid, and add to it 30 c,c. of ether; then shake the mixture 
thorougldy, pour off the ether, and to the latter add 
ferric chloride solution drop by drop. A blue color 
even where the qnautity of salicylic acid present is very small. 

Aatipyris. — A red color is produced by the addition of f( 
chloride to the urine. 

Antifeljrin — A red color b produced when the urine is boiled 
with hydrochloric acid and afterwards mixed with some of a 3 per 
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cent, carbolic solution and with ferric chloride ; on the addition of 
ammonia, it changes to a blue color. 

Phenacetin.^ X brownish-red color will ensue on the addition 
of ferric chloiide. 

Tannin.^ With ferric chloride the urine becomes dark blue, 
almost black. 

Hapthalin, — After the ingeation of large doses, the urine will be 
turned to a green color by the addition of couoentrated Gulphurio 

Tnipentine. — The urine haa an odor of violets. 

Bhubarb and senna (chrysophanic acid). — The urine becomes 
purple-red on the addition of sodium hydrate. Sodium carbonate 
will also produce the same reaction. 

Santonin. — Tlie urine, when santonin has been taken, has a 
straw color, which is turned to red by the addition of sodium 
hydrate. Sodium carbonate, however, will not produce the red 



CHAPTER IX 

DIAGNOSIS OF TH£ DISSASSS OF THE KIDNBTS 

The Diffuse Diseases of the Kidneys (Bbight's 

Disease) 

The diffuse diseases of the kidneys are recognized by the 
simultaneous presence of cedema and cUbuminuria ; they 
are classified under the head of Bright's disease. The spe- 
cific diagnosis of the form of Bright's disease present is 
decided chiefly by the examination of the urine (see Chap. 
VIII.), and, in addition to this, by the history, the course of 
the disease, and by the examination of the other organs 
(heart, vessels, liver, spleen, and the eyes). 

In reference to the history, the following data are especially im- 
portant: alcoholism often leads to the production of a chronic 
nephritis ; chronic intoxications and gout lead frequently to the 
primary atrophy of the kidney ; severe exposure, frequent drench- 
ing of the skin, the action of the toxic agents, especially the acute 
infectious diseases (scarlatina, etc.), are potent in producing acute 
nephritis. Tertiary syphilis, suppuration, phthisis, and malaria may 
lead to amyloid degeneration of the kidney. Inquiry should always 
be made as to the duration and course of the disease, and the 
investigation should elicit whether there have been previously any 
nephritic symptoms, such as oedema, urinary changes, headaches, 
vomiting, asthma, and visual disturbances. 

Concerning oedema, see p. 10. For the tests for albu- 
min, see p. 186. 

In many periods and in many forms of Bright's disease either 
oedema or albuminuria may be absent, and not alone this, but in 
some rare cases both may for a time be wanting. Under theM 
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eircuTDstances the conEideratiou of the course of the disease, the 
«carninstiou of tha heart (cardiac hypertrophy in atropic kidney) 
and of the pulse, ami often the large qiiaiititiea of urine will aid 
the diagnosis. Tti Kpite of these exceptions it is wise to establish 
I'ule tliat ucdeuia and albuminuria ace the cardinal symptoms 
of diSuse diseases of the kidneys. 

In order to make a diagnosis of the form of Bright'a 
diBease present in each case, it is best to fix in the mind a 
Bjstematized scheme of the various forms of the disease 
which occur. 

BRIGHT'S DISEASE 





lNFl.iaM.TOSI FOSK 




Erst stage , . 


Acute hiemorrhagic 


CEdema from venous staaia 




nephritis. 


(chronic congested kidney). 


Second stage . 


Chronic nephnlis ; 
fatty degeneration. 


Amyloid degene ratio». 


Third stage . . 


Secondary atrophy ; 


Primary atrophy (red atro- 




white atrophic kid- 


phic kidney ; arterio-Hole- 




ney. 


rotic, lead, and gout kid- 
neys). 



i 



In a class by themselves are the cedema and albuminmia 
of pregnancy — the kidneys of pregnancy. 

In the first column of this table or scheme the forms of 
nephritis are mentioned, aa well as how they sometimes 
develop in order from one form to the other; still the 
chronic form may occur primarily without there having 
"been an acute inflammation before its development. 

Clinical diagnosis must renounce deciding between the 
presence of an interstilial and a parenchpnatous inHanuna- 
tion, because the symptoms do not in most respects har- 
Saonize with the pathological anatomical processes. Still 
■^ilB proof of the existence of fat in the urinary deposit is 
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a positive indication of a parenchymatous process, while, on 
the other hand, the absence of an essential sediment in the 
urine would point to an interstitial inflammation. 

In the second column those forms are mentioned which 
exist individually and which are not related to each other, 
but which in their clinical features very much resemble the 
forms adjoining them in the first column. 

The chronic congested kidney strictly should not belong 
to this group, but clinically it gives a symptom picture so 
closely resembling the essential forms of Bright's disease 
that it appeared to the author justifiable to place it in the 
table. 

Chief Symptoms of the Various Forms of Bright's 

Disease 

■ 

Acute hemorrhagic nephritis presents the following clinical 
features : generally severe anasarca, and especially oedema 
of the face. The urine contains much albumin and a good 
deal of blood. Its quantity is much diminished, and its 
specific gravity is high. The sediment will be found to 
consist of red blood corpuscles, hyaline and granular casts 
as well as blood and epithelial cells. 

The diagnosis should include an inquiry into the etiologi- 
cal factor : is it a nephritis due to an infection, to a poison, 
or to exposure ? or is it an exacerbation of the chronic form ? 
The prognosis is essentially influenced by the quantity of 
urine and the presence of ursemic symptoms (headache, 
vomiting, coma, and convulsions). 

Chronic nephritis, fatty degeneration. — Usually extensive 
oedema, accompanied by a large amount of albumin. The 
quantity of urine varies. The urinary sediment is charac- 
teristic and contains globules of fatty granules, granular and 
often waxy casts, and much epithelium. The disease is 
usually fatal in from one to two years, in an attack of ur»- 
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mia or through coraplieatious (rupture of the cedematous 
skin and erysipelas, pneumonia, etc.). 

Primary atrophic kidney. — Abundant urine of low specific 
gravity, greenish -yellow of color, with little albmnio, very 
little or no sediment. Hypertrophy of tiie heart, pulse of 
Terj high tension, retinitis frequent; begins insidiously 
and often develops very slowly. It occurs in general arterio- 
sclerosis (arteriomapillary fibrosis), in gout, and In plumbism 
(uric acid kidney). , 

The atrophic kidney may also develop from a previoua nephritis ] 
of long standing or from a puerperal nephritis. Rarely, it may i 
arise from chronic congested kidney. The development of a 
secondary atrophic kidney from a chronic parenchymatous nephri- 
tis is exceedingly rare. 

Chronic congestion of the kidney presents eedema, chiefly 
in the legs, cyanosis, and dyspncea. There is a coexisting 
.cardiac or pulmonary affection. The urine, scanty and 
dark-colored, is of a high specific gravity. It shows the i 
brick-dust deposit (aedimentum lateritiwm.), and contains but 
little albumin. 

Amyloid degeneration of the kidney proceeds generally 
with the symptoms of a chronic nephritis. The proof of the 
etiological factor is necessary to a diagnosis (see " history "), 
as is also the simultaneous enlargement of the liver and 
apleen. 

The other diseases of the kidney are not accompanied 
with [Edema, but often with changes occurring in the urine. 
They are recognized partly by these features and partly by 
the occurrence of pains in the region of the kidneys, by 
palpation and percussion of the abdomen and especially of 
the renal region. 

The following are chiefly to be considered: haamorrhagic 
infarction of the liver, pyelonephritis, renal calculi, renal 
tuberculosis, tumors of the kidney, and movable kidney. 



1 
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Pains in the region of the kidneys (in the loins) appear so fre- 
quently in entirely diiferent diseases that this symptom should be 
used only with reserve in making a diagnosis of kidney disease. 
Paroxysmal severe pain (renal colic) is the sign of the presence of 
renal calculi. 



Situation of the Kidneys, Percussion 

The kidneys lie between the 12th dorsal and 3d lumbar verte- 
brae. The right kidney reaches to the liver above, the left to the 
spleen. 

The object of percussion of the renal region is to locate the 
lower and outer borders of the kidneys ; however, the results of this 
are not entirely reliable, on account of the large fat accumulation 
which sometimes envelops the capsule of the kidneys and on 
account of the varying condition of the intestines as to solid con- 
tents. 

Marked increase of renal dulness occurs when the kidney is en- 
larged by the development of a tumor of the organ (see below) ; 
the entire absence of renal dulness justifies the conclusion that a 
movable kidney (floating kidney) is present, which is found much 
more frequently on the right side than on the left. 



Chief Symptoms of a Few of the Non-diffuse Dis- 
eases OF THE Kidneys 

Haemorrhagic infarct of the kidney is characterized by the 
sudden appearance of hcematuria; pain in the region of the 
kidney and a slight rise in temperature. The diagnosis is 
aided by the proof of the etiological factor, an embolism due 
to a valvular defect or cardiac dilatation. The hsematuria 
disappears quickly. 

Suppurative nephritis ( pyelonephritis). — There is an irreg- 
ular remittent type of fever associated with chills ; the uri- 
nary sediment contains pure pus, usually without casts ; 
there is blood in the urine only when the pyelonephritis 
has been caused by trauma or renal calculus. Severe pain 
in the renal region is frequent. 



» 
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Tumor of the kidney in determined by palpation, biniamia] 
palpation being often necessary ; it is often very difficult to 
determine the renal origin of the tumor, the diagiioaia being 
aided by the immobility of the tumor on forced respiration, 
the constriction of the colon, in certain cases by the super- 
position of the distended large intestine over the tumor, and 
the increased area of renal dulness. 

We must decide differentially between an echinococcus 
(positively determined when the booklets or the cyst wall is 
foand in the fluid aspirated from the tumor), hydronephrosis 
(determined by the intermittent filling and emptying of the 
fluctuating sac and by the presence of urea in the fluid 
gained by aspiration), aud carcinoma and sarcoma (they are 
solid tumors and are accompanied by a rapidly progressing 
cachexia). 

Renal calculi (nephrolithiasis) is characterized by attacks 
of renal colic which terminate with the passage of the con- 
cretion; by the excretion of sediment independent of the 
attack of colic, the sediment being chiefly composed of 
phosphates or urates ; by the frequent occurrence of hsema- 
turia. The reaction of the urine varies according to the 
nature of the caleidi. 

Movable kidney. — On palpation a movable abdominal 
tumor of the shape of the kidney is felt. The area of kid- 
ney dulness is obliterated. There are numerous nervous 
complaints, the patient complaining especially of traction 
and weight in the abdomen. 



Bladder diseases present for diagnosis these conspicuous 
forma : — 

Cystitis, which is diagnosed by the presence of frequent, 
painful vesical tenesmus, associated with the voiding of 
dirty cloudy urine full of pus cells and frequently the seat 
of ammoniacal decomposition (see pp. ISfl and 212). The 
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cause of the cystitis must be determined (gonorrhoea, ure- 
thral stricture, hypertrophy of the prostate, stone in the 
bladder, paralysis of the bladder from spinal cord disease). In 
acute cystitis (the result of exposure or of gonorrhoea) the 
urine is scanty, cloudy, acid in reaction, bloody, and there is 
intense local pain and spasm. 

Stone in the bladder is diagnosed by the presence of fre- 
quent hsematuria without a characteristic sediment, disturb- 
ances in passing urine, in many cases an accompanying 
cystitis and pains which radiate to the end of the penis. 
The diagnosis is only positively made by sounding the 
bladder. 

Tumors of the bladder (papilloma [papillomatous fibroma, 
villous disease] and carcinoma) are diagnosed by the occur- 
rence of attacks of pain and haemorrhages in the bladder, 
and by the presence of a chronic cystitis. The diagnosis is 
only established where a tumor can be felt by a digital 
examination in the rectum or vagina, or by the catheter 
introduced into the bladder, or where particles of the tumor 
can be demonstrated to exist in the urine. Finally the 
endoscope or cystoscope may show the presence of a growth. 



The Examination of Renal and Vesical Calculi 

We distinguished between: 1. Uric a/dd calculi, which are 
most frequent in occurrence ; they are hard, their surface is 
smooth or only a little nodular, their color varies from a 
yellow to a reddish-brown. Calculi composed of ammo- 
nium urate are brittle, and of a dirty grayish-yellow color. 
2. Oxalate of lime calculi (mulberry calculi) are very hard, 
they have a rough warty surface, and vary in color from 
brown to black. 3. Phosphatic calculi (composed of cal- 
cium phosphate and of ammonio-magnesium phosphates) 
are soft and easily pulverized; their surface is sandy and 
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I, often gliatening ; their color ia usually white, 4. Gal- 

I culi formed of the carbonates are hard, like chalk, with a 

mooth surface aiid of a white color. 5, Cystin calculi 

we as a rule small, tolerably hard, smooth, ajid yellowish. 

, Xantldn calculi aie quite hard, of a cinnamon-browii 

fcolor, and their surface when rubbed glistens like wax. 

Frequently the concretion or stone is not composed of one 

finaterial alone, but the nucleus may be composed of one 

chemical compound and the body of the caleulua of another. 

Their composition is determined by a chemical analysis 

like the following, which is recommended by Salkowski. 

It is advisable for conductiDg the analysis to determine whether 
the calculus ia composed of organic or of inorgauio materials. H 
it he of an organic compound, the calculus when pulverized will 
be completely consumed when heated in a platinum capsule or 
it leaves but a very little ash residue. In this case the calculus 
is composed of uric acid, of ammonium urate, of cystiii, or of 
xanthin. Should au aeh residue be left after heating, the cal- 
culus may be composed of urates, phosphates, or oxalates. 

I. The Uric Acid Calculus is Completely Conamned by Heat 
The powdered calculus is digested with a weak solution of 
hydrochloric acid and gentle heat. 

a. The portion of powdered calculus used will either be dis- 
solved completely or for the greatest part ; in thb case the calculus 
is composed of cystin or xajithiu. Cgslin will be dissolved by 
ammonia and will crystalbze after the evaporation of the solution 
into hexagonal crystals. 

Xanlhin is tested by dissolving a portion of the powdered calcu. 
luB iu a porcelain dish with some nitric a<:id and slowly evaporat- 
ing the mixture. If zauthiu be present, a lemon-yellow residue 
will be left which is not soluble in ammonia, but which will change 
L to a reddish-yellow on the addition of some potassium hydrate. 
I b. Or the portion used will not be dissolved completely, in 
»■which case the solution is filtered, and the filtrate ia tested for 
Ktm'c acid by the murexide test ; the filtrate may contain ammouium 
■chloride, which may be tested by adding Honie sodium bicarbonate 
Bbnd heating the mixture, when the odor of ammonia wiU be 
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detected ; or some moistened red litmus paper may be held over 
the dish contaiuing the mixture and the red litmus paper will 
become blue ; or a glass rod dipped into hydrochloric acid may be 
held over the dish and a cloud will form above the dish about 
the rod. 



II. The Calculus may turn Black, but may not be Consumed 

Another portion of the pulverized stone is digested with some 
weak hydrochloric acid and exposed to heat. Should the powdered 
stone effervesce, it contains a carbonate. 

a. Complete solution of the contents of the dish denotes an 
absence of uric acid. 

b. Incomplete solution denotes that the residue may contain 
uric acid or an albuminoid substance. This may be determined 
by the murexide test. 

The filtered solution is rendered slightly alkaline by the addition 
of ammonia; it is then rendered slightly acid again with acetic 
acid. Should a white powdery precipitate form, it denotes the 
presence of oxalate of lime. This is removed by filtration, and the 
filtered solution should be tested for phosphoric acid, for calcium, 
and magnesium. A portion of the filtered solution is mixed with 
some ferric chloride, which, if phosphoric acid be present, will 
produce a grayish-white precipitate. The chief remnant of the 
filtered solution should then be mixed with ammonium oxalate, 
whereupon a precipitate being formed would denote the presence 
of magnesia. The lime is removed by filtration and to the filtered 
solution some of a solution of sodium phosphate is added and the 
whole subjected to heat. It is then rendered alkaline with ammo- 
nia. A slowly developing crystallizing deposit will indicate the 
presence of magnesia. 



CHAPTER X 

THE DIAGNOSIS OF THE DISORDERS OF METABOLISM 

Laws of Normal Metabolic Processes 

The humaD bod; tequires the ingestioa of food material 
in order that, on the one hand, it may conduct its vital funo- 
tiODS undisturbed, and on the other hand, that it may not 
ooDsurae the esseutial constitueuts of its own tissues, which 
consist of the albuminoids, fats, carbohydrates, water, an^ 
inorganic salts. 

The products of the disintegration of the albuminoids a 
excreted by the urine as urea, uric acid, eic. ; the fats and 
carbohydrates are oxidized into carbonic acid and removed 
from the body in the breath, but tliey are nevertheless of 
great importance in the preservation of the orgauiam. 

The albuniinüids are very complex bodies, wLdbe chemical oi 
poaition has not 33 jet been sufficiently investigated; only thi&fl 
much is known, that from the disintegrntion of albumin occurring 
in the body different chemical groups are formed, viz. : (1) a nitro- 
genous, urea-like group, which is excreted in the urine; (2) an 
aromatic group containing or represented by C^n, which is like- 
wise excreted in the urine; (3) a group resembling tlie fat«, and 
which further act like fats and carbohydrates and are removed from 
the body by the breaüi Sf CO,. In this way the positive fact is 
explained that/n( and iitijar can be/firmed in the body from ikt albu- 
mins, and that albumin, when introduced in siitRcieiit quantity, 
can replace the other nutritive materials. On the other Iiaiid, the 
fats and carholiydrates, which lack the nitrogenous and aromatic 
compounds, can only vepliice the albumin to a limited extent. ~ 
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Th€ requisite amount of food-stuffs. — In order that the 
nutrition of the body may be kept at the normal, it requires 
that the body be given a certain amount of food. In order 
that in estimating the amount of nourishment needed, a uni- 
form measure may be used for the different food-stuffs, we 
make use of the amount of heat which is developed from the 
disintegration of food, and whick has been used by differ- 
ent investigators in their experiments and investigations. 
Therefore as the unit value we make use of the calorie^ 
which is that amount or quantity of heat which is necessary 
to raise one kilogramme of water one degree in temperature. 

We may therefore substitute for the amount of food-stuff 
its corresponding value in calorics, in this manner : — 

1 g. albumin . =4.1 calories 
1 g. fat = 9.3 calories 

1 g. carbohydrate = 4.1 calories 
1 g. alcohol = 7.0 calories 

Instead of saying a strong man needs for nourishment 118 g. 
of albumin, 56 g. of fat, and 500 g. of carbohydrates, we may say 
he needs the equivalent of 3054.6 calories. 

The number of calories which are needed for nourishment 
by a healthy man depends on his body weight, on the 
amount of work performed by him, arid on his previous 
condition of nutrition. A healthy, strong laborer weighing 
about 70 kg. requires daily about 3000 calories^ and when 
doing work requiring the exercise of additional effort, the 
necessary number of calories will rise to between 4000 and 
6000 ; a less strong laborer, whose weight is about 50 kg., 
requires about 2400 calories. The requisite amount there- 
fore for a healthy man is about 45 calories for every kilo- 
gramme of weight. However, it is entirely improper, if we 
wish to determine the amount of nourishment needed by a 
healthy man, to simply multiply his body weight by a cer- 
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tain number of calories. Moreover, the necessary number 
of calories necessary for his sustenance depends essentially 
OQ the condition of the phyaica! changes of the days imme- 
diately preceding. For instance, if a man, otherwise nor- 
mal, have an ceaophageal stricture of long standing which 
has left him hadly nourished, and by reason of this much 
emaciated, he may retain the condition in which he is at 
the time, even with from 1000 to 1500 calories, yes, even 
with less. To estimate the number of calories necessary, it 
is essential to study in each individual case the nutrition of 
the body and conditions of the preceding days. 

Relations of the food-atufis to each other. — It is very 
essentia] to observe in nutrition that the representation of 
the various food-stuifa cori'espouding to their caloric values 
is oj(/y possible up to certam limits. It is, moreover, neces- 
sary that a definite amoimt of albumin be always admin- 
istered to the body ; (fits can not be replaced by fatx and 
earbohydraies. The quantity of this necessary amount of 
albumin (albumin necessary to nutrition) depends upon the 
condition of nutrition, rather on the store of albumin in the 
body, and, on the other hand, upon the amount of carbo- 
hydrates and fats which have at the same time been 
administered. 

The amount of albumin necessary for the nutrition of a 

strong, well-nourished man is from 80 to 100 g. ; in the 

poorly nourished and in tlie non-worker it may be less. 

It is only when the amoimt of albumin necessary for 

^ the body's nutrition haa been reached, that the food-stuffs 

■"may be reckoned entirely according to their corresponding 

k caloric values ; and it depends more upon the condition of 

[ the stomach and the digestion whetlier fata and carbo- 

L hydrates or whether more albumin should be given. 

Before the power of flahstitution of one food for another, by 

e of the meaaoiement of its calories, was sharply defined, it 

9 known that the various foods could replace eaoh other under 
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certain conditions ; these were called isodynams. Thus 100 g. of 
fat equalled 211 g. of albumin, or 232 g. of starch, or 234 g. of 
cane-sugar, or 256 g. of grape-sugar. 

Exchange of food-stuffs. — The transposed of the aXbumin 
depends upon the amount of nourishment taken^ and as 
well, indeed, upon the number of its calories and upon the 
amount of albumin taken in the food. If less albumin is 
administered, where there is a sufficient number of calories^ 
than is contained in the albumin needed for nutrition, then 
more nitrogen is excreted in the urine than is contained in 
the food (1 g. of N corresponds to ^25 g. of albumin). 
Should albumin be contained in the food given to cases 
where the total number of calories is sufficient, then an 
equilibrium is formed in the nitrogenous production, that is, 
the excreted N is equal to the amount of N administered. 
Should more albumin than is necessary be administered, in 
cases where the total number of calories is sufficient, then 
more N is excreted, and the equilibrium as far as N is con- 
cerned is soon reestablished. 

Considerable proteid increase can be attained only in a person 
in the process of growth, in cases of convalescence from an acute 
disease, and in simple inanition. 

If the total number of calories contained in the food is 
not sufficient, an increase of the excretion of nitrogen may 
take place even in cases where sufficient albumin has been 
taken as food. 

Again, the albuminous exchange depends upon the pre- 
vious nutrition and the condition of the body produced by 
that nutrition. Muscular people having plenty of albumin 
consume more albumin than fat people in whom the ex- 
change of albumin is less. 

Work has no influence on the consumption of albumin in 
general; but it favors the consumption of fats and carbo- 
hydrates. Should not sufficient fats and carbohydrates be 
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administered in food, the body will then consume its c 
fat, in order that the necessary work may be done. 

However, everything in such cases depends upon the total num- 
ber of calories ; if it be very large, the contribution to the amoiuit 
needed for work, where there haä been no fat or oarbohydratas 
administered, is made good in part by the metaboliBm of the 
albumin iteelf into the fat groups; and if the number of calories 
be insufficieut, then both the fat as well as the albumin of the 
body are consumed. 

Anomalies of Metabolism 



1 



The anomalies of metaboliBm thus far known consist of :— I 

1. Qualitative (Ganges by which the urine will contain ' 
substances which are not excreted in it in health. 

The most important qualitative changes occnr in diabetes J 
mellitua, where grape-sugar appears in the urine, while in I 
health all the carbohydrates are transformed in the organ- 1 
ism into CO2. J 

Certain forms of obesity seemingly depend upoo the loss of the I 
power to oxidize the fat formed in the body. I 

In some rare iotmn of disordered metabolism, which are not yet I 
sufficiently known, some extremely peculiar substances are excreted I 
in the urine; for example, cystin and diaväne in cases of cysturia. I 

2. Quantitative changes. These are chiefly shown in the 1 
metabolism of the albuminoids. The laws of the equilib- I 
rium of N where the income is sufficient, which were men- I 
tiooed in the previous paragraphs, suffer in a few diseases 1 
an alteration in the shape of a more extensive transforma- ] 
tion: an increased consumption of albumin, a more mai'ked ] 
oxidation of the albuminoids of the body takes place. This I 
is noticed in fever, in many cases of phthisis, in carcinoma, I 
in amemia, and in leucaemia. I 

A diminution of prot«id metabolism occurs in cases of convalea. I 
cence from acute disease, in inaiiitioo, in many forms of obesity, 
and in myxcedema. | 
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The conditions of diminished excretions as a result of disease of 
excreting organs, as, for example, the diminution of the excretion 
of urea in nephritis^ belong to the disturbances of metabolism in 
the broader sense. The diseases of the pancreas, liver, and intes- 
tines ought to be here mentioned ; in these conditions less fat and 
albumin are absorbed in the intestine than under normal condi- 
tions of the organs. 

In gout it would appear that the question is one of an increased 
production of uric acid from an increased destruction of nuclein 
(see p. 206) ; the excess of uric acid in the blood can be partly 
accounted for by inflamed and necrotic areas of tissue (gout 
necrosis). 

In order to diagnose a disturbance of metabolism with 
certainty, it is necessary to tabulate the income and the 
expenditure as in a balance-sheet. Clinically, the determi- 
nation of the following data is sufficient : — 

1. The value of the food. 

2. The constituents of the urine (N, sometimes uric acid, 

finally sugar). 

3. The undbsorhed portion of food in the faeces, determined 

by the amount of N and fat contained therein. 

By determining these points the metabolism of the albu- 
minoids can be accurately accounted for ; the metabolism of 
the fats and carbohydrates will escape a quantitative esti- 
mation if the amount of carbonic acid in the breath be not 
measured. 

1. The Value of the Food 

In order to accurately determine this, it is necessary that every- 
thing which the patient eats should be weighed by the scales and 
what is left uneaten should be deducted. The value of the differ- 
ent articles of food in nutritive materials is cleared up by the fol- 
lowing table : — 
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iETiuLKi OF Food 


\^f."- 


P«n 


F.T 


Caeuo- 


At.«rv8« 




C^T. 




CSKT. 


PW 




Raw beef, free from 












Tislble fat ... . 


18.36 


3.4 


0.0 





Voit. 


Modtralely fal 


20.91 


3.3 


5,19 


0.48 


König. 


Fat, uncooked g^^^ 


17.10 


2.8 


26.38 





Kfinig. 


Roaat 


30.56 


4.89 


6.78 





Rubner. 


Boiled 


21.8 


3.5 


4.52 





Renk. 


r'}-- ■ ■ ■ 


18.88 


3.02 


7.41 


0.071 


König. 


15.3 


2.84 


5.2 





Renk. 


One egg {*& g. without 












alieil) 


6.25g. 


lg.N 


4.9 g 





Volt. 


Good milk .... 


4.13 


0.64 


3.0 


4.2 


Voll. 


MUk (for chUdren) 












(Chwitej .... 


3.88 


0.62 


3.1 


4.5 


The aothor. 


Skimmed milk . . . 


3.25 


0.52 


1.1 


4.1 


The author. 


Butter 


O.B 


0.08 


87.0 


0.6 


König. 


Cheese 


32.2 


4.76 


26.« 


2.97 


Renk. 


Bocoa (Charitä) . . 








94.7 


- — . 


The author. 


White bread (roUs) . 


9.0 


1.5 


1.0 


60.0 


Renk. 


Rye bread, fresh . . 


5.03 


0.9 





44.Ö 


The author. 


Bread (Cliaritö). . . 


8.23 


1.315 


0.04 


58.3 


The author. 


Boiled potatoes, with- 












out the skina . . . 


2.18 


0.35 





23.0 


Rubner. 


Vegetahles (Charitfi) 












from 3 aiialysea . , 


3.45 


0.55 


4.2 


20.3 


The aulhnr. 


Soup (Charitfi) from 3 












analyses .... 


1.7 


0.272 


1,8 


8.3 


The author. 


Beer (light) .... 


0.58 


0.09 


- 


5.6 


The author. 


Wine 


0.19 


0.03 





2,0 


König. 


Coffee (weak) . . . 


0.25 


0,01 








The author. 




2. The CoEBtituents 


of the Urine 


■ 


It is of prime importance to collect 


the urine pass 


ed in the 24 ■ 


hoare, without loss. The total am 


aunt of nitrog 


n contained 


therein is then determined according 


the rules giv 


en on p. S06. 

i J 
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In diabetes a quantitative analysis of the sugar passed must be 
made (p. 196). 

3. The Undigested Nitrogenous Materials and Fats left in 

the Faeces 

The faeces passed on the day are marked by previously adminis- 
tering some of a black coloring charcoal mixture. The faeces are 
dried ; the nitrogen in them is determined by the method of KJelr 
dahl, and the fat by extracting with ether. 

It is customary to add the N in the faeces to the N in the urine 
and to record in the table under food the added figure as the 
expenditure. 

The estimation of the amount in the faeces is both tedious 
and laborious ; we can not do without it in some cases. For 
clinical purposes the values formed by Rubner as represent- 
ing the consumption of food in the intestines may be used 
with advantage. 



Abtiolb of Food 



Meat . . . 
Eggs .- . . 
Milk . . . 
Wheat bread 
Rye bread . 
Potatoes 
Vegetables . 



N 
Feb Cent. 



2.65 
2.9 
8.9 
20.7 
32.0 
32.2 
18.5 



Fat 
Feb Cent. 



19.2 
6.0 
6.7 



6.1 



Gabbohtdbatbs 
Feb Cent. 



1.1 
19.9 

7.6 
16.4 



These values may only be used when a good-sized movement 
from the bowels occurs regularly ; in many diseases associated with 
diarrhoea this consumption suffers to a great extent. That of fat 
is much affected in icterus and atrophy of the pancreas, in severe 
anaemias, and in most diarrhoeal diseases. 

From the values obtained a metabolic balance-sheet is made 
something like the following : — 
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DISEASE: CAIICINOMA OF THE STOMACH (AGE, 49 YEARS) 
Inuome 

















DiT. 


W.raHt, 




N 


F*i 




CiLoun 


I. 


116 


1600 g. mUk 


7.8 


16.5 


01.6 





12 




86 g. bread 




0.54 


40.6 









40 g. butter 





34.8 












4 eggs 


4.0 


i9.a 








Total 


12.9 


71.4 


m.o 


1474 


I. 


11Ö 


2000 g. milk 


12.4 


22.0 


83.0 





13 




110 g. bread 


1.4 


0.7 


64.0 









40 g. butter 





34.8 












4 eggs 


4.0 


19.Ö 








Total . . 




17.8 


77.1 


146.0 


1763 


Average . 




IS-BS 





— 


1618.6 



24.4 
47.0 



ToIaI . . 
Average 



Therefore the daily average ia : — 

Nitrogen income = 15.35 

Nitrogen expenditure = 23.5 

And tbe daily expenditure of 8.2 N = 241.1 g. of muscle ti 
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In this balance-sheet it is often necessary to estimate the N in 
reference to urea, or to albumin, or to muscle tissue. To render 
this estimate easy, the constant relations existing between them 
are here mentioned : — 



Nitrogen . 


Urea : 




2.143 


Nitrogen 


Albumin : 




6.25 


Nitrogen 


: Muscle tissue : 




29.4 


Urea 


Nitrogen : 




. 0.466 


Urea 


Albumin : 




: 2.9 


Urea 


: Muscle tissue : 




: 13.71 



The differential diagnosis of proteid metabolism is only called 
for in some special rare instances, as, for instance, in determining 
the malignant or benign nature of tumors. 

The significance of these metabolic balance-sheets lies chiefly in 
the possibility of controlling by their study the nutrition of the 
patient to the most exact degree^ and of always harmonizing the diet 
with each state of nutrition and body change. 

In diabetes mellitus the constant attention paid to me- 
tabolism is of immediate significance in diagnosis and in 
treatment. Two varieties of this form of diabetes are 
recognized, either of which may become converted into the 
other : — 

1. The mild form, in which sugar only appears in the 

urine after the ingestion of carbohydrates ; the sugar 
excretion is larger or smaller according as the 
amount of carbohydrates ingested is greater or 
less. 

2. The severe form, in which sugar is contained in the 

urine even after many days have passed in which 
no carbohydrates at all have been taken as food. 

Only a carefully prepared metabolic balance-sheet will 
give an accurate knowledge of diabetics and their treat- 
ment. 



As an example, I give a balance-sheet of a mild case of dia- 
betes. 
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».„ 


W.^HT« 


N,™„, 


=■ 


,„ 


^i^?^ 


CiLOBI» 


in. 

15 


115 


1 litre milk 
lOegga 
120 g. butter 
126 g. meat 
60 g. bread 


Ö.2 
10.6 

4.2 

0.8 


31.0 
49.0 
104.4 
1,1 
0.4 


45.0 
35.0 


^ 


Total 


21.2 


185.9 


80.0 


26O0 



ElPEITDITUBH 





ü«™ 


F»„ 


N 


Tuta:. 




Amount 


Sp. Gr. 


N 


Sag.^ 


Moiat 


Dry 




la 

16 


2800 


1022 


i8.e 


33.6 
(1.2 %) 


238 


47.6 


1.7 


20.5 



Therefore of 80 g. of carbohydrates, 46.4 g. are conaumed regu- 
larly, and 33.6 g. are excreted in the urine unconsiinied. The 
excretion of nitrogen is Boniewhat less than the amount taken in. 

Symptoms of a Fkw of the Metabolic Disorders 

Diabetes mellitus. — The diagnosis is settled by a. positive 
reaction to the test for sugar. It depends whether an es- 
aminatioii of the nrine is thought of at the right time. The 
following signs should induce the physician to make a uri- 
nary examination for sugar: diminution of physical and 
mental capacity, progressive cachexia, very much increased 
appetite (polyphagia), much increased thirst (polydipsia), 
large excretion of urine (polyuria) ; in certain cases there 
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is a tendency to the production of boils (furiinculosis), 
simple wounds heal with difficulty, severe pruritus is present, 
the presence of certain diseases of the eye (cataract, optic 
neuritis), and an early development of impotence occurs. 
Concerning the mild and severe forms, see p. 238: ferric 
chloride reaction, p. 200. 

Gout is characterized by repeated short attacks of inflam- 
mation of the joints, especially of the metatarso-phalangeal 
joint of the large toe, although it also occurs in other joints. 
After the attacks deposits of uric acid often accumulate in 
the cartilages of the joint (gout nodules, tophi). Tophi also 
are deposited in the cartilage of the ear and in the skin, 
especially of the leg. After frequent attacks deformities of 
the joints ensue. Interstitial nephritis and atrophic kidney 
(gout of the kidneys) often develop. In the intervals 
between the attacks there are many nervous disturbances 
(intervallary symptoms) and often inflammatory affections 
of the internal organs (visceral gout). 

Diseases of the Thyreoid Gland 

Basedow's disease is characterized by struma, exophthal- 
mus, tachycardia (often associated with dilatation of the 
left ventricle and a systolic murmur), tremor of the fingers, 
and nervous irritability. There is often cachexia. 

Myxoedema (cachexia strumipriva) is characterized by 
absence of the thyreoid gland, a swelling of the skin of 
the entire body, gradual failure of the physical and psychi- 
cal powers, loss of the hair, and progressive cachexia. 



CHAPTER XI 

DIAGNOSIS OF THE DISEASES OF THS BLOOD 

Ab far as the history is concerned an inquiry into the hygienic 
conditions of the patient, his habits, and his occupation is of value, 
because psychical excitement, troubles, and worry often lead to 
ansemia. All conditions which lead to chronic loss of blood may be 
regarded as direct causes of ansemia : ulcer of the stomach and of 
the intestine, uterine myomata, profuse menstruation, certain intes- 
tinal parasites (the Anchylostomum duodenale and Bothriocephalus 
latus) ; finally, anaemia is produced by all those severe disturbances 
of digestion which are occasioned by atrophy of the mucous mem- 
brane of the stomach and of the intestines, chronic intestinal 
catarrh, and continued attacks of diarrhoea. Every severe injury 
to the organism, as well as every disease of long standing (syphilis, 
for example), may lead to true anaemia. However, many blood 
diseases develop without a discoverable etiological cause ; in such 
cases the history should concern itself in part in inquiring care- 
fully about the indefinite symptoms which usually precede the full 
development of the disorder, such as malaise, loss of energy, dis- 
turbed sleep, headache, cardiac palpitation, dyspepsia often, etc. 

A diagnosis is directed to a disease of the blood when 
there is an intense pallor of the skin and the mucous mem- 
branes (see p. 7), associated with physical weakness. 

As has been already mentioned among general symptoms, 
a blood disease may be secondary, that is, caused by a severe 
visceral disease which leads to bodily wasting, such as tuber- 
culosis, carcinoma, amyloid degeneration, etc. Only when 
such a disease can be excluded may a diagnosis of a specific 
disease of the blood be considered ; an examimition of the 
blood will then substantiate it. 

It is often possible to diagnose an essential (not a secondary) 
lisease of the blood from the pecuHar color of the skin. The skin. 
B 241 
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in pemicioua anaemia is waxy yellow, often having a greenish 
tinge; thia color is whoUj cLaracteristic. 

The examination of the blood should concern itself with—« 

1. The macroscopic appearance of the blood. 
3. The ordinary microscopic examination. 

3. The counting of the corpuscles. 

4. The measuring of the corpuscles. 

5. The preparation of stained blood specimens. 

6. The determination of the amount of hemoglobin. 

The scientific analysis of blood diseases includss in addition, 
among other things, the reaction, the amount of carbnnic acid it 
contains, and the investigation of its mftaboltsm (see previous chap- 
ter). A tpectrosci^ic examination is necessary for diagnostic pur- 
poBea in many caeee of poisoning. 

For the purposes of examination blood should be obtained by 
pricking the finger tip or the lobe of the ear, which has been pre- 
viously washed and dried. The prick should be made with a 
sharp needle or, better, with a vaccination, lancet; it should be 
deep enough that the blood will exude of its own accord ; pressure 
must not he used ; the first drop is wiped away, the second alone is 
to be examined, 

1. The MacroBcopic Examination of the Blood 

includes the cnlur, which normaOy should be of a bright red, and 
which in disease becomes paler and approaches a white. The rapid- 
ity with which it coagulates is also to be observed. If wa accustom 
ourselves to prick as uniformly as possible, then the abundant or 
scanty amount exuding from the prick will furnish some conclu- 
sion as to the amount of blood. This can hardly he considered, 
though, in a differential diagnosis. 

2. The Examination of the Fresh Blood Drop under tba 

Microscope 

A drop of blood is put on a slide, the cover glass carefully added i 
it is best to avoid evaporation and consequent drying by covering 
the edges of the cover glass with some warm parathne. In the 
examination the following features should ho observed; — 
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a. The shape of tke red blood corpuscles; normally they 
have the shape of a diac with a centia,! depresaion. The 
shape is unchanged in chlorosis and anEcmia, In all seyere 
ansemiaa changed forms appear, such as : poikiloeytes (Fig. 40), 
which are club-ahaped, pear-shaped, biscn it-shaped, or kidney- 
shaped red blood corpuscles; microcytes, red blood corpuscles 
much smaller than the ordinary red corpuscle ; and macro- 
cytes, which are decidedly larger than these. 



1 



I 



K„d««d 


nd blood .«III. 


W^d 







Ö. The tendency to the rouleaux formation ; this tendency 
is absent in all conditions of extensive diminution in the 
number of red corpuscles, therefore in all severe aneemias. 

c. 2718 number of tke red blood corpuscles; although thia 
can only be positively determined by a counting apparatus, 
yet after practice in preparing specimens uniformly we can 
reach the position to tell whether the number is essentially 
diminished by the ordinary microscopic appearance. The 
[ increase of erythrocytes is the sign of antemia. 
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d. The color of the red blood corpitsdes, normally yellowisli- 
red, is more or less pals in many diseases, especially in 
chlorosis. 

e, Tfie nMinAer of the white blood corpuades and their rela- 
tion to the red. Normally, 1 white exists to every 300 red 
blood corpuscles, or, in other words, in a microscopic field 
with open diaphragm and a high objective (Leitz 7), 3 to 5 
white corpuscles will be present. 

The abundant presence of leucocytes in a, visual field (over 
10) is an important sign of disease. Moderate Increase of 
the leucocytes (1 white to 100 red) is called a. hyperleucoeyto- 
sis (see below). Very great increase of the leucocytes is the 
sign of levommia (1 to 50 and up to 1 to 2). These results 
should be controlled by the counting apparatus. 

With practice with the ordinary micToacoplcal examination we 
may be able to recognize, for instance, the nucleated red blood 
corpuscles as well as the variations in the white corpuscles. Yet 
these features are more easily recoguized in examining stain^^^ 
preparations. ^H 

3. Counting the Blood Corpuscles ^^ 

To count, the Thoma-Zeiss counting apparatus is used. It oon- 
sists of a glass capillary tube that is blown out near the upper 
extremity into a bulb, which eerves to draw up and to dilute the 
blood, aod of a counting chamber. The blood is drawn up into 
the graduated tube to the mark 0.5 (or to 1), the point of the tube is 
carefully wiped, and then some of a 3 per cent, solution of sodium 
chloride (salt) is drawn into the tube until the whole contents of 
the tube reach the mark 101. The fluid in the tube is then 
thoroughly mixed by shaking (this is facilitated by the little glasa 
ball which is found in the bulb). After this the mixture is placed 
in the counting chamber, which is exactly 0,1 mm. deep and the 
bottom of which is divided into microscopical squares. The space 
over each square is exactly j^ij, c.c. When placing the cover glasa 
over the counting chamber, care should be taken to prevent the 
formation of air-bubhles. A large number of these squares should 
be counted, every 16 of which are marked oS by darker lines, and 
in this way we obtain the average number of blood corpusclea 
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Ijing in each square. This average is then multiplied by 800,000 
(if the blood was sucked up to the mark 1, it is only moltiptied 
by 400,000), for the reason that the blood was diluted 100 times 
and the space oyer each square is ^g'^^ c.c. ; the result will give the 
number of red blood corpuaclea in every cubic millimetre of blood. 
The counting of the white corpuscles ia performed in exactly the 
same way, although the blood is diluted in a separate pipette only 
10 times. It ia of advantage to add some methyl-violet to the dilute 
jng fluid, for the leucocytes take up thia stain and appear much 
more prominently than otherwise. The destruction of the red 
blood corpuscles (by diluting the blood with 1 per cent, of acetic 
acid) is recommeuded in counting the white corpuscles. 

In healthy men the number of the red blood corpuscles 
is 6,000,000, in women between 4,000,000 and 5,000,000, in 
every cubic millimetre. In chlorosis the number is not at 
all or but little changed, but in alt anEemias it is much di- 
minished, even down to 500,000 ; in severe leuctemia there 
is also a diminution of the number of red blood corpuscles. 

The niimber of white blood corpuscles in health ia 5000 
to 8000 in every cubic millimetre. An increase in the num- 
ber (hjfperleucocytosis) occurs physiologically during the 
digestion of the albuminoids (10,000 to 20,000) and occurs 
pathologically in many infectious and cachectic diseases, e.g., 
pneumonia and carcinoma (see p. 250). Only an increase to 
over 50,000 in a cubic mülimetre would justify a diagnosis 
of leuctemia; this diagnosis will be probable if with an ex- 
isting hyperleucocytosis the number of leucocytes increases 
in a short time. 

4. Meaauring the Blood Corpuscles 

The size of the red blood corpuaclea may be well estimated and 
tnacrocytea and microcjtes recognized with sufficient diatiuctneas. 
For a careful examination a miTomeier eyepiece should be used. 
The red blood corpuscles of the healthy vary in aize from 6.5 to 
8.4: /I (microna), on the average they are 7.8 /j.; they are of equal 
t>!ze in the same individual. Ma:crocytea are those whose size is 10 
to V2 fi, gigantocytes 13 to 1.1 /i. Tlieir presence denotes a grave 
le size of the leucocytes varies extremely. 
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5. The Prepsratlon and Microscopical Appearaoce of Stained 
Specimens ^M 

(According to EhrHeh) ^U 

The drop of blood is taken up from tha finger tip directly on 
to the cleaiLsed cover glass, which ia placed lightly oq another 
clean cover glass in such a manner that the edges da not coincide 
and then the glasses are drawn apart without exerting pressure, 
which must be avoided. Care should be taken that the fingers do 
not touch the cover glasses, because the warmth and moi.'iturs of 
the skin will change the very sensitive blood corpuscles. The blood 
has now been fiiiely spread in a thin layer on both cover glosses. 
The spreads are now dried by the air and thereafter fixed by heat. 
The heating must be gradual, for which purpose the cover glasses 
are placed in a hot-air oven or on a copper plat« ; the latter is 
heated at one end to 120° C. and kept at this temperature for 
2 hours. After they have cooled they are ready for staining. 

The dye most frequently used is the eoain-hrematoxylin solution 
(hematoxylin, 2; alcohol, glycerine, and distilled water, ää 100; 
glacial acetic acid, 10, to which alum in excess ia added ; the 
solution should stand several weeks, then a small quantity of 
eosiu is added to it). The spreads are put in this solution and 
kept there for 30 minutes, when they are removed aud washed 
with water; the red blood corpuscles will appear red, the nuclei 
of the white and those of the red are deeply stained bluish-black, 
and the eosinophile granulations (see below), red; the proto- 
plasm of the white blood cells is almost unstained, having only a 
pale-red tint. 

Ehrlich's three-color mixture (see p. 144) is very serviceable for 
staining the blood. This stains the nuclei a greenish-blae, the 
eosinophile granulations red, the red blood cells orange. 

Beautiful results are obtained with the eosin-nigrosin-auran- 
tia-glycerine mixtnre. (To 1 volume of glycerine saturated with 
auraiitia, add 1 to 2 volumes of glycerine; shake the mixtnre 
thoroughly and then add eosia and nigrosin in excess; sati:- 
ration results after long-continued shaking.) The htemoglobin 
takes up the yellowish-red tint of the anrantia, all nuclei are gray 
or black, and the eosinophile granules are red. 

The stained preparations are best examined with an oi 
sion lens aud with open diaphragm. 
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Ie a stained specimen ve recognize : — 

1. The nucleated red blood corpuscles ; these are always 
a sign of severe blood disease ; they are present in many 
anaemias, and occur less seldom in leucaemia ; nucleated 
megalocytes and gigantocytes indicate very grave auEemia. 
Still in spite of their presence, improvement, even a cure, 
may result. 




e different forms of the white blood corpuscles : — 

;. Lymphocifles, of varying size; usually somewhat 
larger than a red blood corpuscle, possessing a 
round nucleus and small protoplasmic body; they 
arise from the lymphatic glands, and a marked 
increase of them indicates lympkaiie leue^mia. 

. Mononuclear leucocißea are much lai'ger than the 
red corpuscles, and have a large ovoid nucleus 
and a large protoplasmic body; from them are 
developed the 

. Polynudearleticocytea, which have a poljcuotphous 
nucleus, and form the mass of the leucocytes ; 
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they are chiefly present in pus. Mono- i 
polynnclear cells are increased in splenic and" 
in myelogenic levctemia. 
d. Eosinophile ceäs, large, round, and nucleated; 
they are characterized by the glistening gran- 
ules in the protoplasmic body of the cell ; these 
granules are deeply stained by eosln. These 
cells arise in the bone-marrow, are seldom 
found in normal blood, and when abundantly 
present justify the conclusion that there is an 
implication of the marrow of the bone, h 



G. The Determination <rf tbe Amount of Hsemoglobin in ^^| 
Blood 

The amount of hEemoglobiu in the blood is determined with 
sufficient accuracy by means of FleischCs hamomeler. The color 
of the blood diluted with water is compared with a wedge of glasa 
which ia colored purplish-red. The blood is sucked up in a. capil- 
lary tube of known dimenaions, disaolved in water in the one com- 
partment of a glasa box which is partitioned into two divisions j 
under the other compartment, whicli is filled with water alone, the 
colored glass wedge, whose color increases in intensity as the wedge 
increases in depth, moves across. The wedge is provided with a 
scale, empirically determined in such a manner Chat the 100 mark 
of its color cotrespcnds to the normal hemoglobin in the blood. 
Under the glass bottom of the box a light is reflected by a gypsum 
plate; should then the color be alike in both compartments, the 
number indicated on tbe scale at this stage will denote the 
hemoglobin contents of the blood. The limits of error in this 
instrument are within ]5 per ceut. Gamer's hsmoglobinometor 
determines the amount of the coloring matter of the blood by 
comparing a specimen of diluted blood with some artificially 
colored glass rods. Pretty accurate results are obtained by 
the expert who uses photometric spectral analysis suggested by 
Vierordt; but its use is extremely difficult. 

The amount of hfemoglobin in the blood is much dimin- 
liM in chlorosis, while the number of led coipusdea ia 
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not at all affected. In the other anaemias a dimimition in 
the amount of haemoglobin will coincide with a decrease in 
the number of red blood corpuscles. 

The absolute amount of hsmoglobin is 13 to 15 g. to every 
100 c.c. ot blood, in women usually a little less than in men. — 
Hiemoglobin is converted into albumin and hcemalln. Iliematin 
with hydrochloric acid produces hmmin, which form in beautiful 
crystals (^Teichmann't), by whose presence the slighlast trace of 
blood may be recognized. 

Teichmann's blood test. ~ A small quantity of dried blood, to 
which 1 to 2 drops of glacial acetic acid and a small crystal of 
common salt are added, is heat«d in a glass dish over a full flame 
until it boils; it is then permitted slowly to evaporate, when 
numerous brownish-yellow needles and crystals of h^min will be 
formed. 

The reaction of the blood is alkaline ; the alkalinity is 
diminished in severe auEemias, in fever, in severe diabetes, 
and in the emaciation stage of cai'cinoma. 

The reaction of the blood may not be determined simply with 
litmus, etc., on account of the individual color of the blood and 
chiefly because the blood contains difierent acids and bases in 
varying degrees of saturation. In one sense the alkalinity of the 
blood may be reckoned from the amount of carlionic aclil tiie blood 
contains, for there is an approximately standard relation between 
the alkalescence aiid the amouut of CO^, 

The determination of the specific gravity has thus far been of 
little use for practical diagnostic purposes ; in health it vaiies 
between 1U15 and 1075. 

The s})ectroscopiG examination of the blood is of impor- 
tance in diagnosing carbonic oxide intoxication. 

Normal blood strongly diluted with water will show the absorp- 
tion bands of OJ^yhamoglnhin in the yellow and green (Iwtween 
the Frauenhofer lines of D and E). On adding a few diops of a 
solution of ammonium sulphide, the two lines will vanish and a 
Kiugle line (between D and V.) of reduced hEcnioglobiii will a]i|iefir. 

The hriifkl red hlood of carbiimc o.n<le iiiloricitiwi ahows likewise, 
when viewed in the spectroscope, two liues between D and E, 
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though theae appear closer to each other than the oTjhtemogk 
lines. On the addition of ammouiam sulphide the lines of 
CO hEemoglobin do tiot disappear, 

In cases of poisoning with potassium chhrate, aiiilin, antifebrin, 
phenacetiu, etc., the color of the blood is like chocolate, and in 
the spectroscope, in addition to the two oxyhiemoglobin linoR, 
an absorption line is observed in the red which belongs to methir- 
moglohin. On adding some ammonium milphide, all three linea 
diEBppear and the one line of reduced h^m.oglobiu puts in an 
appearance. 

Chief Symptoms of the Most Impoktant Diseases ^H 
THE Blood ^| 

ChlorOHJB occurs In young persons, especially in young 
girls ; still sometimes it occurs in women, especially after 
parturition. It is charafiterized by pallor of the skin, 
intense fatigue, often by dyspepsia, palpitation, etc. The 
easential changes in the blood are a great diminution in 
the amourä of kcemoglobin without an esseutial decrease in 
the number of red or an increase in the number of white 
blood cells. The prognosis is usually good. 

Hyperleucocytoaia is a temporary increase in the number 
of white blood corpuscles ; it is a symptom of many inflam- 
matory diseases (occurs principally in pneumonia, erysipelas, 
meningitis, and in the cachectic diseases, especially in m*-- 
cinomd). In typhoid fever, malaria, glanders, and in many 
forma of sepsis hyperlencocytosis is absent. It occurs 
physiologically during digestion. Hyjierleucocytoais may 
extend to an increase to 100,000 leucocytes in one cubic 
millimetre of blood. The characteristic differeutiu! point 
between it and leuccemia lies in the dem on strati on ot the 
original disease and in the increase of the polynuclear 
leucocytes alone. The prognosis is dependent on the origi- 
nal disease producing it. 

Leucsmia is charaßterized by a great increase in the niü 
ber of white blood corpuscles, so that the relation may | 
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from 1 to 60, to 1 to 2. It is to be differentiated from the 
primary stage of a leucoeytoais in the more rapid increase 
of the leucocytes in leucffimia. The red cells are usually 
diminished in uumber, are often uucleateti, and the amount 
of haemoglobin is also diminished. The following forms 
exist, although each may -merge into the others. 

1. Lymphatic kuccBmia. Swelling of all the lymph 
glands ; the lymphocytes of the blood are increased. 

There is a well^charficterlzed form of acute leilCECmia in wliich 
only the lymphocytes are increased. It mtis a rapidly fatal course, 
accompanied by the clinical phenomena of hemorrhagic diatlieais, 
dyspncea, enlargement of the lymph glands and spleen ; in many 
organs leucaimic hyperplasia appeara. The urio acid excretion ia 
enormously increased. 

2. Myelogenic leucmmia. There are many eosinophile as 
well as mononuclear leucocytes and nucleated red blood 
corpuscles. 

3. Splenic leuccemia. The spleen is very large. The 
blood contains many eosinopliile and mononuclear cells. A 
progressive cachesia characterizes al! thi-ee forms, which 
terminate fatally. 

Pseudo-lenctemla is the name given to the disease which 
has the clinical features of leuceemia, such as cachexia, 
lymphatic gland enlargements, and a splenic enlargement, 
but which runs its course vithout the changes in ihe Hood 
characteristic of true leuccemia. The number of leucocytes 
is normal and there ia little diminution of the red cells 
and of hEBmoglobin. 

Psevdo-leucfEmia, presenting large swellings of the lymph glands, 

is called Hodgkin's disease. 

Pernicious aniemia. The number of red blood cells is 
much diminished, even to 400,000 in each cubic millimeter. 
Poikilocytes, macrocytes, and microcytes are in abundance. 
There are nucleated red corpuscles and nucleated giganto- 
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cytes. The amount of haemoglobin is lelatiYeljr increased, 
while the number of leucocytes is normal or even dimin- 
ished. The prognosis is most grave. 

Secondary aniBmia occurs in the course of severe dyspep- 
sia, anchylostomiasis, carcinoma^ phthisis, tertiary syphilis, 
malaria, amyloid degeneration, chronic intoxications, etc 
There is a large decrease of the red blood cells; macro- 
cytes and microcytes are present, but rarely are there any 
nucleated red cells; the amount of haemoglobin is also 
diminished. The number of polynuclear leucocytes is in- 
creased. The prognosis of secondary anaemia depends on 
its causative disease ; should we be successful in removing 
that, the anaemia may be cured. Secondary anaemia may go 
into pernicious anaemia; on this account in some cases a 
differential diagnosis may be extremely difficult. 



CHAPTER XII 



AMUAL AND VEGETABLE PARASITES 
I, Animal Pabasites 

The animal parasites which are found in or npon the 
hitman body are, in part, harmless organisms whicli infest 
the skin or the intestines and are without diagnostic signifi- 
cance; in part, however, they are productive of diseases, 
more oi less severe, the treatment of which is dependent 
almost wholly upon a correct diagnosis. 

In the following summary, the principal animal paraaitfls 
are included: — 

I. Protozoa. 

a. Rhizopods : Monads and Amosba coli. 

b. Sporozoa : Coccidia. 

c. Infuaoria : Cercomonas intestinalis, Trichomonaa iutes- 

tina!i)i, Faramecium coli. 
n. Vennes (Worms). 

a. Tape-worms (Cesiorfia), 

1. ToGnia soliiiia. 

2. Tsenia raediocanellata or saginato. 

3. Bothriooephalus latua. 
i. Tasnianana. 

6. Tfenia flavopunctata. 
e. T^nia cucumerina. 

7. Tsnia echiDococcns. 
6, Ftukes (Tremaloda). 

\. Dtstoma hepaticum. 
3. Distonia lanceolatmn. 
. Distoma h^matobium. 



, Thread fi 



if Rfmnd w 



1. Ascaria luuiliricoides. 
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2. Ascoria mystai. 

3. Oxyuris verinicalaris. 

4. Aiichylostoma duodenal«. 

5. Tricocepbalus diEpar. 

6. Trichina, spiralis. 

7. Angiiillula intestinalis. 

8. Filaria sanguinis. 
m. Aithmmi. 

1. AcaruB acabiei. 

2. Acorus follicalorum. 

3. Peiiiculi. 

4. Pules irritana. 

The Protoioa are practically without diagnostic significa 
Tbej are round, granular organisms, about 1 ^ in length, some ol 
the infusoria being a little larger, provided with cilise or flageltfe. 
They are found in healthy fajces, in the discharges ot chronic diiir- 
rboea, and sometimes in the normal vaginal secretions. But the 
amceba coli is the causative factor of dysentery, and has therefore 
diagnostic significance. 

Tape-worniB 

The tape-wonna are principally intestinal parasites. As 
snch they evoke a complex of dyspeptic, dysenteric, and 
nervous symptoms which are, in a measnre, exceedingly 
painful and which disappear npon the expulsion of the 
parasite. The diagnosis of the presence of a tape-worm can 
be established only by the passage of segments (ptoglol 
tides) of the worm. 






Tape-worms consist of a head (scolex) axid joint» (praglottit 
They reproduce by sexual alternation. The bisexual segmei 
hud from the head, the imprpgnat«d eggs entering the stomach of 
siinie second animal, the intermediate host. Here the coverings of 
the eggs are digested and the embryo becomes free. It reaches the 
tissues of the intermediate host in the form of a cyalicercus. If the 
Cysticercus reaches the stomach of man with his food, a new tape- 
worm is developed. 

Teenia solium (intermediate host, the pig) attains a size of from 
2 to 3 M., its proglottides are from 9 to 10 mm. long and from 8: 
7 mm. broad. The proglottides nearest the head are short 
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irradiuillj increase in size as the tail is approached. The head has 
l.lie aize of a, pin. Under the microscope may be seen four sucking 
di.ioB, usually pigmented, and a proboscis or rostellum with from 
L'j to 30 booklets of different sizes (Fig. 42). The segments liare 
literal sexual openings 
and a uterus with few 
branches The eggs 
are oval about 036 
mr long and OOi mm 
liroad w th a th It 
covering and ( 
str re In the t 
of the ovule the 1 
lets of the embrvo 
vis ble The larve 
(Cjjf ertia eetltihsm) 
are the size of a pea 
and may be depos ted 
in the o gans of the 
body (ma uly the ski 
the muscles the bra n 
the eye) by auto-infec- 
tion, if they have en- 
tered the stomach. 

Taenia solium ia the tape-worm most frequently found in 

the intestine. It is usually possible to distinguish thia 

species with the naked eye or with a magnLTying glass, by 

the delicacy and transparency of its segments and by the 

I few ramifications (7 to 12) of its uterus. 

The diagnosis of cjsiicereu« cdluiosre of the sun is usually easy to 
make. Multiple movable tumors, from the size of a pea to that of 
a bean, are observed. Excision and examination makes the cer- 
t^nty of diagnosis more positive. The presence of a Cysticercus in 
the eye may be demonstrated ophthalmoscopically. The diagnosis 
of Cysticercus in the brain is made probable, if fooal cerebral symp- 
toms appear without demonstrable etiology, and if, at the same 
time, cysticerci are jiresent in the akin or in the eye. 

Taenia saeioat« or mediocanellata (intermediate host, cattle) are 
' from 4 to 5 M. long. The head has no roateUum or circle of hook- 
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lets, but is provided with tour I'ery powerful sucking discs (Fig. 43). 
The proglottides ure longer than tliose of Taenia sulium and do not 
taper as Ihey approaeli the he^d. The generative cloaca is situated 
at the sides and the uterus 
has many ramifications. 
The eggs are soniewh&t 
more oval than those of 
Tania solium, but othe> 
wise the resemblance is 
marked, although the 
booklets of the embryo 
are not visilile. The larvie 
does not develop in the tis- 
sues of the human body. 

The segments of a 

TiBnia 7itediocanetliita 

may be reeogni/eii with 

the naked eye ; they are 

F».«.-Miowxi«.pio pimFB, DFT^r..* s*B- thiclter and Dot SO dell- 

nfATA (HiAD. pBQaunmDE&, Eoü). 

cate as those of Tmnia 
solium and the uterus has many more ramifications (from 
Iß to 20). 

BothiiocepliAliu latus (intermediate host, 
salmon, etc.; geographical diRtri- 
bntion limited mainly to tlie coast 
of tlie Baltic and Switzerland) is 
from 4 to 15 M. long. Its head is 
2 mm. long, 1 mm. broad, club- 
shaped, and is provided in the 
median line with grooves which 
act as sucking discs (Fig. 44). The 
segments nearest the head are short 
and narrow, those further away 
almost quadrilateral. The ut«ms, 
whan filled with eggs, is brown io 
color and presents a star-shaped 
form. The ovules are oval, 0.07 
mm, long, 0.045 mm. broad, have i 
vided with a little cover. 




brownish shell, and 
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The diagnosis of Bothriocepkaiua latus ia of importance, 
since its presence may evoke a profoimd uiifemia, which dis- 
appears upon the expulsion of the tape-ivortii. The proglot- 
tides of bothriocephalus may he recognized by their brown 
color and by the rosette-Bhaped uterus. 

Tania nana is from 10 to 15 mm. long, O.S mm. broad. The 
diameter of the head, which has a rostelluiti and Hnctiiig discs, is 
0.3 mm. The Segments are short, 4 times as broad as tiiey are 
long. The uterus is oblong in shape. The ovules measure from 
0.0!t to 0.04 mm. in diameter; they are auirounded by a double 
membrane without a. striated shell. In the interior of the egg, the 
embryo with its booklets is visible. From 4000 to 5000 of these 
tape-woims may infest the intestines simultaneously. Txnla nana 
has been seen only in southern countries (Italy, Egypt), and is said 
to call forth severe psychical and nervous disturbances. 

Tfeiiia flavopunctata and Taeuia cucomeiina are extraordinarily 



Tsenla echlnococcus ia found in the human body only in 
its larval stage. 

The tape-worm itself exiflts only in the intestines of dogs. It 
ia 4 mm. long. The head possesses a circle of from 20 to 30 hook- 
lets. The embryo reaches the human stomach and intestine and 
becomes encysted. The cyst-wall consists of two layers, an outer, 
finely lamejlated layer, the cuticula, formed of ohitinous material, 
and an inner layer, the parenchymatous, which contains muscle 
fibres and blood-vessels. The scolex or head develops in the paren- 
chymatous layer aud is provided with hookleta and sucking discs. 
The echinoooccus cyst may he vnilocular or secondary or daughter 
eytls may develop within it, or it may couaiat of a mass of amaU 
Savitiea, filled with a colloid fluid, the walls of which may show 
intrically arranged layera. This is known as a mulliloealaT 
WfWchinococcus cyst. 

Ec/iinococmts cy^s have their principal seat in the liver, 
I'bat are found, less often, in the Iimgs, the biain, or the 
^eart. 

The symptoms evoked are those of a large cyst the nature 
Bof which is determined by aspiration and microscopic exam- 
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ination of the aspirated material, Sometimea, characteristic 
tnembrane and hooks (Fig. 45) fire seen, or chemical examina- 
tion of the fluid discloaea some of its peculiar properties. 

The fluid of an echinoooccus cyst is usaally clear, of a speciGo 
gravity of from 1008 to 1013. It cootains lillU or n» albumin, bat 
'n large quantities, and frequently grape- 
sugar and Huccinic acid are found. 

The preaence of snccinic acid nuy 
be determined as follows : the fluid i« 
heated over a water bath, is made acid 
by the addition of hydrochloric acid, 
and is then shaken up with ether. The 
ether is evaporated and if succinic »cid 
is present, a crystalline jelly remaini 
which is to be dissolved in water. 
With ferric chloride, Buociuic acid 
gives a rust-colored, colloid precipitate 
which on heating iu a test-tube gives 
off a vapor exceedingly irritating to 
the mncoua membranes. 




rio.^K. - 



Flubes (Trematoda) 

Distoma hepaticum is of a leaf-like form, has a short, globular 
head, and attains a length of 28 mm. The ovules are oral, 
0.13 mm. long, 0.08 mm. broad, and are provided 
with a cover (Fig. 46). This parasite is rarely ^^5B\ 

found in the biliary passages in man, and ita eggs m^^¥{ 

have been occasionally found in the intestines. Its Bg ^iffil 

diagnostic importance is insigniflcant, but the pos- ^^jj^ 

sibility of ita confusion with eggs of important 
di^nostic worth must be mentioned. ' 

DistoTua humatobiam occurs only in the tropica. h»»tioii» 
Its residence is in the portal system of veins and 

in the veins of the bladder and of the rectum. It 
tfOf causes diarrhoea, hiematuria, and ulcerationa of the 

VS niucoua membranes. 

%| The male worm has a length of from. 12 to 

Fio. 41. 24 mm., the female from IS to 19 mm. The abdo- 

EoQ ot DiBtnm men of the male has a sulcus opening downward, in 

ttjouTOBiBM. which the female is carried. The eggs (Fig. 47) 
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are found in the lungs, the liver, and the bladder, are 0.12 mm. 
long and 0.04 mm. hroad, and are provided at the end or side with 
a thorn -like projection. 

Disloma lanceolatum is a lancet-shaped worm, 7 to 8 mm. long. 
2 to 3.5 mm. broad, smaller than but similai- to Disinma hepaticum. 
The paraaite is very rarely found in the gall-bl.idder or gall-pas- 
sages, and the eggs are still more rarely neeii in the feeces. Its 
diagnostic importance is slight. 




§ 



) length. 



Thread Worms or Round Worms Clfematoidea) 

Ascarls lumbiicoides is the common thrend i 
attains a length of 2öcin., the female of 50 cm. 
large nnmbers in tlie human small iutestiue. In 
general it is a harmless paraaite, but sometimes 
reflex convulsions in children are attributed to it. 
The eggs are found in the fjecea in large numbers. 
They are round, yellowish-brown, of a diameter of 
0.06 mm. In the fresh state, thej are sarrounded 
by a creiiated, albuminous covering (Fig. 48), 
which in turn surrounds a thick, concentric, striped 
ebell which contains a granular material. 

Ozynils veimicularis, thread worm or pin worm. 

The male is 4: mm., the female 10 m 

The parasites are found in the intestines in large 

quantities. The eggs are 0.05 mm. long and 0.02 mm. 

broad, are oval and more pointed at one end than 

at the other. They have an edge with a double 

Fis. 4». contour (Fig. 49). The worm often leaves the in- 

Sas or OiTiTEiB testine, and, remaining in the neighborhood of the 

THjiicDiAsiB. anus, evokes a most troublesome itching. 

Anchyloetoma duodenale is diagnostic ally of the greatest 
importance, because, by its constant sucking of blood from 
the walls of the intestine, it produces a profound ansemia 
which may resemble, in its clinical course, a case of perni- 
cious an semi a. 

Ancliylostoma is seen in briekmakers, miners, and work- 

ITS in tunnels, and when an ansamia presents itself in 

I laboieis of this class, the feeces must always be esamined 
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for anchyloBtoma. Aa long as no anthelmintic is adrainiB- 
tered, ouly the eggs are found in the stools. 

The male is from 8 to 13 mm., the female from 10 to IS mm. 

long. The maJe has a thi'ee-lobed tail, the female a pointed, conical 
tail. The cephalic end is provided with i 
bell-shaped mouth-capanle which contains 
four claw-like teeth. The eggs (Fig. 50J ar« 
0.05 mm. long and 0.03 mm. broad. Tbej 
have a smooth surface and in the interior sey- 
'"■ eral segmejilation bodies are viaible. If the 

Eoe or abohtlobtoki ovules are not absolutely recognizable at first, 
the faeces may be allowed to stand in a warm 

place for 2 or 3 days, when microscopic examination ^vill disclose 

in anehylostoma eggs a decided increase in the segmenting prooesä; 

or the patient may be given an anthelmintic, 

such as the extract of felii mas, in order to 

establish the diagnosis by the appearance in 

the fscces of the parasite itself. 

iTichocephalns dtspar (H'ig- 51) is found 

in the large intestine, and is not of great 

diagnostic importance. The male is 4 cm^ 

the female 6 cm. long. The eggs, 0.06 mm. 

long and 0.O2 mm. bi'oad, appear in large "!«•■.■. 

numbers in the stools, are brown in color, and are closed at each 

pole by a shining cover. 

Trichina spiralis is found in the human body in the mus- 
cle« and in the intestines. By the eating of improperly 
cooked, trichinous pork, the trichinEB reach the human 
stomach and intestine. Here the capsule containing them 
is dissolved and males (1.3 mm. long) and females (3 mm. 
long) become free, and multiply. In the course of from ö 
to 7 days, the young trichioje work their way throi^h 
the intestinal wall, enter the blood-current, and are carried 
into the muscles, where they may become encapsulnted 
(Fig. 52). The diagnosis of trichinfe is established by the 
appearance of the parasite in the ffeces after the adminis- 
tration of anthelmintics — although this is rarely annom- 
plished — or by the finding of trichinae in the muscles. The 
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Bymptoma of inspection by trichiiiEe depend upon the stage 
of the disease. If the pai'asites are still in the intestines, 
the symptoms of a gaati'o-enteritis pre- 
sent themselves ; if they have reached the 
muscles, multiple abscesses in these organs 
appear. 

Anguillula iateglinalü (Rhafadonema stron- 
gyloidea, Leuckart) are 2.25 mm. toiig, with 
roanded, obliquely striped bodies, and appear 
in large numbers in the amaU inteatiiie. The 
eggs bear a striking resemblance to those of 
anchylostoma duodenale, and a diSerentiation 
between the egga of these Bpeciea may, occa- ^"^- "'■ 

sionally, be of importance. They are wot Trkihin« in muioik. 
known to exert any injurious influence. 

FUaria sanguinis occurs chiefly in the tropics, evoking htsmaluria 
and cAyluria. Great numbers of the embryos circulate in the 
blood. The parasite is an auto-mobile, delicate worm, surrounded 
by a thin membrane. It is 0.35 mm. long and about as broad as a 
red blood-cell. In the sediment of the urine the embryos may be 
found in abundance. 

FUaria medtnensis, also a tropical parasite, is a very long (80cm.), 
very narrow worm (about 1 mm. broad). It produces a severe 
furunculoais. 

ArthrDzoa 

The kead-louse (Pediculus capitis), the body-louse (Pediculua 
Testimenti or corposis humani), and the crab-loime (Pediculus 
pubis) must be given diagnostic consideration, since through their 
bites eczema and excarialiorm may be evoked, which may be con- 
fused with other skin diseases, and hence be wrongly treated. 
The^ea (Pules irritaus)and the bed-bug (AoanthialectioulariB) 
' must be mentioned in this connection, since the flea-hite bears some 
' resemblance to patechiie, and may occasionally mislead to a diag- 
nosis of purpura. The wheals arising from bed-bug bites look 
something like roseola. 

AcuiiB scabiei, the itch-mite, is the etiological factor of 
I the itch or scabies, which is recognized by the characteristic 
* Cuniculi made in the skin by the female, and the accom- 
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panying eczema. The male itch-mite is 0.2 mm. long,] 
0.35 mm. broad. The female is 0.35 mm. long, 0.5 mm. isfl 
width. Examined microscopically, the itch-mite beai! I 
some resemblance to a turtle with a conical proboscis and,] 
eight legs. 

Acarus folliculonmi, the pimple-mite, is found among ti 
contents of hair-follicles (comedones). It is of vorm-likqf 
form, 0.02 mm. broad, 0.1 mm. in length. 



II. Vegetable Parasites 
1. Moulds and Fungi 

The moulds are flowerlesa plants (cryptogamoua) without atems.fl 
or leaves, with simple foliage (thallophytes). The foliage consiflti I 
of simple cells without nuclei and devoid of chlorophyll. Thejl 
never multiply byßsaion but bj the formation of long chains of cells'l 
{hypha). Bj the interbranchiiig of these chains, a dense basket- 1 
work may arise (mycelium). Single hyphre show peculiarities of 1 
growth, the /rui« of the plants developing upon them. These 
fruits are called spores or conidia. According to the manner in 
which the fruit-bearing hyphic develop from the mycelium and 
the manner in which these in turn form the conidia, the schizo. 
mycetes are divided into difEerent groups: 
penicillin, etc. 

The aaccbaromycetes do not form hyphx ni 
aist simply of single cells without nuclei o 
multiply by gemmation. A bud appears o 
mother-cell, which increases in sij 
Frequently, large maesea of these 
colonies. 

There are intennediate forms between the moulds and funf^ 
which, under some conditions of nutrition, form hyphtc, and. under 
other circumstances grow in colonies. The principal member of 
this group is the Saccharomyces or Oidiwn albicans (Soor fungi«}. 1 

Ackorion Sdtönleinii, the parasite of favus, was the f 
of the vegetable parasites of man to be recognized. 

Trichfipliijton toii.iurans is the fungus of lierpea tonguram 
and parasitic syeoaii. 



or mycelia ; they e 
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Both of these fungi have mycelia with many branchefl, 
with distinctly jointed hyphte. In the fungus of fanis the 
branches usually stand at right angles. 

These fungi may be raised in character! Btic pure cultures. 
A typical favua or herpes may be brought about by inocula- 
tion in the skin. 

Microsiporon furfur is the parasite of Pityriasis versicolor. 
The proof of the presence of this fungus is of diagnostic 
importance, since the yellowish scales of pityriasis — mostly 
seen in the cachectic diseases, particularly phthisis — may 
be easily taken for an actual pigmentation of the skin. 
The scales of pityriasis are eaeily removed and show under 
the microscope, particularly well upon the addition of a few 
drops of caustic potash, an entangled mycelium with heaps 
of shining conidia. 

Aspergillus and mucorina are occasionally found in the external 
auditory pass^es, in the nostrila, and in the naflopharynx. The 
diseases they call forth, however, are evoked simply in a mechani- 
cal manner by their presence. The growth of fungi in the lunga 
(pneumoiiomycosis aapergUliua) is usually a secondary deposit in 
necrotic tissue or cavities already existing. 

' Saceharomycetes often appear in the fermenting contents 
' of the stomach, mainly in cases of dilatation, clironic ca- 
tarrh, and carcinoma. By the action of this fungus sugar 
la split up into alcohol and carbonic acid gas. 

Thrush fungiis (Saccharomycea or Oidium dlbiaans) has the 
power of producing necrosis of pavement epithelium, and is 
the cause of the grayish-white membranous deposits on the 
mucous membrane of the mouths of poorly nourished chil- 
dren and profoundly sick people. These membranes may 
arise in other organs of the body provided with pavement 
epithelium, as the cEsophagus and vagina. In media rich 
I sugar and acid in reaction, this parasite grows in pure 
I culture, as in the stomach; in alkaline media, as in the 
[■ mouth, it grows with abundant hyphEe and conidia. 
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2. Schizomycetes (Bacteria) 

In the category of these minute beings (micro-organisms) 
belong the producers of the infectious diseases. In the 
cases of some of the infectious diseases, the clinical demon- 
stration of the specific micro-organism is indispensable. 

Biology of Bacteria 

The bacteria constitute the lowest plane of vegetable life. They 
appear in the following forms : — 

1. Micrococci or round bacteria are arranged in chains {strepto- 
cocci), or in grape-like bunches (staphylococci)^ or in pairs (diplo- 
cocci). 

2. Bacilli or rod-shaped bacteria may appear with curyes (tn- 
hriones or comma bacilli)^ or they may grow into long chains 
Qeptothrix), 

3. Spirilla, screw form. 

A dense mass of bacteria, bacilli, or cocci is known as a zoogUxa 
mass. 

Bacteria multiply by successive fission. Many bacteria, how- 
ever, increase by spores. In the mother bacterium a granular, 
strongly refracting area becomes differentiated, is freed, and grows 
into a new bacterium. The spores represent the permanent form 
of the bacteria, which die very soon upon the application of a 
moderate degree of heat (50° to 60° C.) or under the influence of a 
somewhat concentrated antiseptic solution (3 per cent, solution of 
carbolic acid). The spores, however, are very resistant to every 
external influence, and can be killed with certainty only after 
being subjected for half an hour to the influence of boiling water, 
or for 3 hours to a dry heat of 110° C. The spores are not 
rendered innocuous with certainty by the usual dilutions of anti- 
septic solutions. Pathogenic and non-pathogenic bacteria are dis- 
tinguished. The latter do not develop in the human body, but 
thrive on dead material (as saprophytes), ]^rod\icmg fermentation and 
putrefaction. 

Pathogenic bacteria thrive in the bodies of man and the lower 
animals, producing the infectious diseases ; some of them, however, 
like the anthrax bacillus, can live on dead material. This variety 
is called ectogenous or facultative. 
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The DemonBtxKtlon of Bacteria 



For clinical purposes the main examinations of bacteria 
are confined to pus, sputum, aspirated fluids, ffecea, and blood ; 
for such study the mounting and staining of dry specimens 
is sufficiently satisfactory. In some cases, however, this 
method does not suffice, and the prepajation of a puie cul- 
ture (Koch) or animal inoculation must be resorted to. 

The preparation of a dry specimen. A small particle of the sub- 
rtance to be esamined is placed upon a perfectly clean coi-er glass, 
upon which another cover glass is then placed with great care. 
The two cover glasses are then repeatedly drawn over each other 
in order to get as fine a layer as possible on either glass, 
then allowed to dry as thoroughly aa possible in the air, the pre- 
pared surface, of course, lying uppermost. The cover glass is then 
seized with a forceps and is passed two or three times horizontally 
through the flame of a Bunaen burner or an alcohol lamp. This 
is for the purpose of coagulating the albumin present. The speci- 
men may now be subjected to the staining fluid. 

If one wishes to make a hasty examination, the substance to be 
examined may be transferred at once to a slide, which, after heating 
in the flame, may be further treated the same as the cover g]B« 

The staining of a dry specimen. Alcohohc solutions of the basic 
aniline dyes must be kept at band. The main ones are Bismarck 
brown, methylene blue, methyl-violet or gentian-violet, fuchain 
(red), and malachite (green). To prepare these solutions, the 
orystalline powder of the dyes ia dissolved in alcohol ii 
thoroughly shaken, allowed to stand several hours, and filtered. 
Four or five drops of the saturated alcoholic solution are placed ii 
a watch-glass full of distilled water. The dry specimen is placed 
into this solution, the prepared side down, for from 2 to 4 min- 
utes. It is then washed in water, dried between two pieces of 
filter paper, laid upon the slide in oil of cloves or Canada balsam, 
and is examined under the microscope. An oil immersion objective, 
an open diaphragm, and an ^M/ condenser are essential for a proper 
bacteriological examination. 

In order to statu rapidly, a concentrated watery solution may be 
dropped directly upon the specimen. Slide prepai'ations are always 
treated in this manner, the staining fluid being washed off v 
water. They are microscopically examined without cover glasi 



I 



ANIMAL AND VEGETABLE PARASITES 



i 

i 

1 



The nietliod just described answers ordiuary clinical demands. I 
The aniline dyes stain micro-organisms and the nuclei of the cells 
intensely ; the protoplasm of the cell is usiially stained vary weakly. 

By staining bacteria by Gram'i method, tbey can be isolated, so 
far as coloring is concerned, from the tissnes in which they lie. 
This method consists in placing the cover gla^s preparation L 
an aniline^sntinn-violet solution for 3 minutes (see below, tuber- _ 
cle bacillus) and then for 1 minute in a solution of iodine a 
iodide of potassium (iodine, 1 ; iodide of potassium, 2 ; distilled ' 
water, 300). Decolorization is effected by repeated washing i 
alcohol. The bacteria appear on a colorless background, stained 
bluish-black. If it is desired, the nuclei of the cells of the tissues 
may be stained with some conti*a3tiiig aniline color, aa Bismarck 
brown or eosin. 

The Staining of Tubercle Bacilli 

1. Ehrlich'» method. As described above, a dry specimen is pre- 
pared from the sputum. The particle selected should be taken 
from a purulent or cheesy part of the sputum. An easy way to 
find such particles is to pour the sputum upon a blackened plate 
or a piece of smoked glass. 

The staining fluid is aniliiie-gentian-violet, and is prepared aa 
follows : a saturated solution of aniline oil is made with 10 times 
its volume of water, and is filtered. An alcoholic solution of 
gentian-violet is added drop by drop to a watch-glass full of the 
clear aniline solution until a shining membrane appears on the 
surface. 

The Biwcimen, prepared side down, is placed in this solution 
and warmed for 10 minutes over a flame. The cover glass is 
then removed, washed with water and then in a 25 per cent, di- 
luted nitric acid solution until it is coloi'leas. Owing to its te- 
nacity for aniline dyes, the tubercle bocUlus alone is now stained, 
the other bacteria present having given up their coloring to the 
acid. To stain the tissues, the cover glass is laid in a solution of 
Bismarck brown for from 3 to 3 minutes. It is again washed in 
water and dried. 

The tubercle bacilli are stained violet, the nuclei brown. 

Instead of gentian-violet, one may add an alcoholic solution of 
fuchsin to the aniline solution, and the nuclei may be stained with 
methylene blue or malachite. In this event, the bacilli wiU bo 
red, the nuclei bine or green. 
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2. Franiel-Gabbel's rapid method. The following aolutiona n 
be prepared: — 

A. Fuchsiii, 1 
Alcohol, 10 
Carbolic acid, 5 
Distilled water, 100 

B. Methjiene blue, 2 
Sulphuric acid, 25 
Distilled water, 100 



The prepared cover glass remains 10 minutes in solution A, ia 
washed in water, dried, and is placed for 5 mioutes in solatioD B. 
It ia again washed in water and dried. The specimen should no'w 
have a light blue color. If it ia sliil red in parts, it should be put 
into solution B for from I to 3 minutes, washed, and dried. It is 
then mounted in oil of cloves or Canada balsam and examined. 
The tubercle bacilli are red ; everything else in the field is blue. 
This method is to be recommended for its accuracy and its clear 
results. 

The Bacteria of Diagnostic Importance 

The bacteria of pus. — a. Staphylococcus; is arranged in 
irregular maasea ; ia stained by all the aniline dyes. When 
a pure culture showa a growth of yellow colonies, it ia known 
as Staphylococcus pyogenes aureus; when white coloniea 
are formed in pure cultiu'e, the germ is given the name of 
Staphylococcus pyogenes albus. It may appear in any sup- 
purative process, abscesses, plilegmona, purulent inflamma- 
tions of the serous membranes, otitis, osteomyelitis, purulent 
inflammatory conditions following typhoid fever, etc. 

6. Streptococcus; ia arranged in chains and occurs in many 
purulent processes. The inflammatory conditions provoked 
by the streptococcus are more intense than those of the 
staphylococcus, and have a tendency to make deeper in- 
loads upon the system. 

Streptococci are the etiological elements of erysipelas; 
they, as well as the staphylococci, produce the various 
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forms of aepsis, particularly puerperal sepsis. They alB8^ 
cause eudocarditis, croupous pneumonia, etc. 

At jjreseiit, the different varieties of etreptococci are re- 
garded as morphologically ideutieal, differiug only in the 
degree of virulence thej manifest. The virulence of a 
i determined hy animal experimentation. 




Gonococcl (Neisser) (Fig. 55) are diplococei arranged 1 
pairs of coffee-beana. They often completely fill the j 
toplasm of pus-cella, leaving only the nucleus free, Appt 
ently, they are to be found only in the pus of gonorrhcea 
or of gonorrhceal infection (gonorrhceal conjunctivitis, cys- 
titis, gonitis, pleurisy, and endocarditis). The presence of 
gonooocei is accepted by most specialists as a proof of t 
correctness of diagnosis in doubtful cases of urethritiB a 
leucorrhnea. 

Meningococci {Diplococei intracellulares) {WeicHiälätam 
Jäger) are diplococei shaped like a roll, chiefly lying witi 
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the cells, resembling gODOCOCci, abundantly demonstrable 
during life in cases of cerebiu-sptaal meningitis by meani 
of Imubar puncture. 

Pneumococci, the diploooccus of pneumonia (A. Fräakel) 
(Fig. 56), are lancet-shaped diplococci which are regularly 
found in the fibrinous exudate of lungs affected with pneu- 
monia and in the sputum accompanying pneumonia. The 
microscopic examination usually suffices to recognize the 
piieumococcus with certainty ; the diagnosis is rendered 
more certain, however, by malting a culture, and by the 
inoculation of the germ into rabbits which die with a typi- 
cal septicEemia. The absence of the pneumocxtccus in the 
sputum argues against a diagnosis of pneumoDia; its pres- 
ence does not make the diagnosis absolutely certain, since 
it ia also found in the sputum of healthy individuals. The 
presence of the pneumococcus in the pus of empyema makes 
the etiology of this disease dependent upon a former pneu- 
monia. The pneumococcus may be responsible for purulent 
processes in other pai'ts of the body (meningitis, otitis, sal- 
pingitis, etc.). 

Typhoid bacilli (Eberth) (Fig. 57) are abort rods with 
curved ends. They are found in patients suffering from 
typhoid fever in the characteristic intestinal ulcers, in the 
mesenteric glands, in the spleen, and, in severe cases, thej 
may be found in other organs as well as in abscesses devel- 
oping late in the disease. From the time of the beginning 
of the separation of the crust of the intestinal ulcer, typhoid 
bacilli may be found in the stools. The ordinary eover-glasa 
preparation is not characteristic, however, and even the usual 
culture methods are unsatisfactory, because the bacterium 
coli is almost identical in culture with the typhoid bacillus. 

Typhoid bacilli and the bacterium coli grow upon the culture 
medium — suggested by E/sner — otpotamitim I'orf We-potato-gelatine, 
ia diiferential forms, while the other bacteria of the fieces do not 
develop thereon. By Elsner'a method, the di^nosis of typhoid 
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fever mxj ohen be establisbed bj the bacteriological examiDatÜBi 
of the ftEnea in from 24 to iS hours. 

Very recently it biis been shown that the blood-serum of iuii- 
mala which h&ve beeu iramuiiized against typhoid bacilli poaseeaes 
the specific property of affecting typhoid bacilli in such a manner 
that their motion is inhibited, that they resolve theraselres into 
clumps, and become finally disintegrated (agglutination. Pfeiffer, 
Gruber)- The blood-serum of persons suffering fiona typhoid fever 
has the same proper^ (Widai). WidaVs reaction for the diaguosis 
of typhoid fever consists in the fact that when a drop of blood- 
aenun taken from a typhoid patient is mixed with a small quanti^ 
of a bouillion culture of the typhoid bacillus, placed in a hanginf 
drop under the microscope, and then observed, agglutination occun. 
The same reaction may be obtained when a drop of such blood ii 
added to a. 2i-hour old bouillion culture of this bacillus in a test- 
lube, and the same placed for 12 hours in a thermostat. It is then 
examined for agglutination. However, the proportion of 
to bouillion culture must always be less than 1 to 2ä. Up to the 
present time, it would appear as though a positive reaction occnn- 
only in typhoid fever. 

Bacterium coli commune, short rods, scarcely to be disk 
tinguiahed from typhoid bacilli on a cover-glass preparation 
or in the ordinary culture, is found in abundance in the 
contents of the large intestine of man. It may produce any 
inflammatory or purulent condition which appears in the 
neighborhood of the intestines or the genito-urinary tract 
(peritonitis, appendicitis, abscess of the liver, cystitis, pyel- 
itis), and may even lead to a general sepsis. 

Cholera bacilli (Koch) (Fig, 58) are short, curved rods 
(comma bacilli, vibriones). They are found in gr 
titles in the stools 'of cholera patients. A diagnosis, how- 
ever, cannot be made from these bacilli except in culture;, 
for some similarly shaped saprophytes may also appear ia 
the faacea. 

The diagnosis of Asiatic cholera can be made certain only 
by the demonstration of the presence of the specific micKK 
organism. With a platinum needle, a whitish particle o 
muouB is selected from the suspected stool and is shaken ü 
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■a test-tiibe with melted, gelatine ; from this test-tube a sec- 
md one, also coutaiiiing melted gelatine, is inoculated witli 
. platinuui loop. Both test-tubes are emptied into Petri 
Bäishes. Upon the hardening of the gelatine, these diahea 
Fare kept at a temperature of 22° C. in the thermoatat. In 
from 24 to 48 hours the coloniea of cholera bacilli are recog- 
nizable. They lique^ the gelatine, and, by so doing, form 
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characteristic, funnel-ahaped depressions. With a low mag- 
nifying power, the individual colonies may be distinguished 
by their weak lustre, by their arrangement, which bears a 
resemblance to fragments of broken glass, and by tlieir 
irregular edges. The depressions in the gelatine are more 
i clearly seen when the micrometer screw is employed. 

If there are but few vibrios niicroscopicallj demonatrable in 
the fsEces, the plate-culture method of Schollelius-Koch must t 
employed. A small quantity of fseces is placed iu a, nutritive 
culture medium of 1 per cent, peptone and ) per cent, sodium 
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chloride. In the thermostat these vibrios im 
eiteiiaively in thia medium than the other fcecal baGt«ria. Asa 
result of their need for oxygen, they accumulat« on tlie surface. 
where they form a film in about 12 hours. A amoll particle of tliis 
film la then inoculated on a gelatine plate. 

In addition to the culture method, experiments on animals auist 
in the diagnosis. The Pfeiffer reaction is differentiallj diagnostic: 
cholera hacilli rapidly die iu the peritoneal cavitj of highly imoiii- 
iiized guitiea-pigH. The smalleHt quantity of tlie blood-serum of 
tiighly immunized animals will agglutinate cholera bacilli (^Gniber). 




Tabercle bacilli {Koch) (Fig. 59) are narrow rods, about 
three-fourths of the size of a red blood-cell. Their staining 
reactiona are characteriatic (see p. 266). The presence of 
tubercle bacilli in an organ is an absolutely certain proof of 
the existence of tuberculoaiB there. They are found in the 
sputum (pulmonary tuberculosis), in the urine (tuberculosis 
of the genito-iu-inary tract), in the blood (miliary tubero 
losis), in the feeces (tuberculosis of the intestine), in j 
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(tuberCTilosia of the bones, empyema, etc.), and in the akin 
(lupus). 

Tubercle bacilli in the stools o£ tubercular patients may be 
derived from aputmn which has been swallowed, and do not indi- 
cate necessarily tuberculosis of the iuteistitie. 

In the smegma of the prepuce and labia, are many short rods 
which give some of the characteristic staining reactions of tubercle 
bacilli {Smegma bacilli). These mnst be borne in mind when there is 
a. suapicio[i of urogeni- 
tal tuberculosis. They 
lose their color in abso- 
lute alcohol in 1 min- 
ute, while tubercle ba- 
cilli retain their stains 
for several minutes. 

The spirilla of re- 
lapsing fever (Oher- 
meier) (Tig. 60) are 
found in the blood 
of patients suffering 
with relapsing fever. 
They are seen only 
when fever is pres- 
ent, and with a high 
magnifying power ™- """""^Vst« ™ i^v." """"^ 
they may be seen 

in active movement when unstained. Cover-glass prepara- 
tions may be stained with any of the aniline dyes. 

Anthrax bacilli (Dauaine) are large, thick rods, quite easily 
recognized in a eover-glaaa preparation. The diagnosis is 
rendered certain by itiociiiatiou upon a mouse, which dies in 
from 1 to 2 days after the inoculation. The blood of the 
mouse is found filled to overflowing with anthrax bacilli. 
Diagnostic ally, the anthrax bacillus ia important because in 
man it is productive of large carbuncles, the specific nature 
of which can be recognized only by the demonstration of 
the bacilli. 





Ölphtherlft bacUli {Löfflet) (Fig. 61) are short, narrow 

rods, the etiological factors of diphtheritic inflammation, ii 
which a deep necrosis of the mucous membrane goes hand 
in hand with the formation of a membrane. If the bacilli 
are not very virulent, they may call forth a simple catarrhal 
or fibrinous inflammation of the mucous membrane. A pure 
culture of diphtheria bacilli may sometimes be obtained by 
passing a small piece of diphtheritic membrane over several 
culture plates containing solidified blood-serum. In this 
culture medium, a shining surface develops in two days, 
which on microscopic examination of stained cover-glass 
preparations shows a collection of short rods. 

In all doubtful cases of follicular angina, the membrane 
must be examined mici'OBCopically and by means of cultures 
for diphtheria bacilli. The presence of bacilli in the mem- 
branes settles the diagnosis. 

GlaBdfrs bacilli {Löffler) may be found in profusion in 
the nodes of glanders ; they grow on potatoes in character- 
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istic brown patches. If the pus of glanders or a pore 
culture of the bacilli is injected into the ahdomioal cavity 
of a male guinea-pig, its testieleB undergo purulent inflam- 
mation (Strauss). 

Influenza bacilli (Pfeiffer), very minutfl rods, are contained 
in great numbers in the bronchial mucous membrane and in 
pneumonic foci in influenza. Agar is a good culture medium 
■when previously covered with fresh blood. The colonies 
develop as very minute drops, as clear as water aud scarcely 
appreciable with the naked eye. 

Tetanus bacilli (Nicolaier- Kitasato) are demonstrable in 
the wounds or purulent inflammations which usually evoke 
tetanus. The demonstration of tetanus bacilli is chiefly of 
theoretical interest because the clinical di^nosis is always 
easily established. 

Actinomyces, — The ray fungus is of diagnostic impor- 
tauce, since it is the etiological factor of actinomycosis, an 
infectious disease nmning its course with chronic suppura- 
tion. The ray fungus forms, in dense masses, yellowish 
granules of the size of a poppy. On microscopic examina- 
tion, they separate into chains of fungi with peripheral, 
club-shaped enlargements, resembling a hunch of grapea in 
their arrangement. 
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THE EOHTGBH RAYS AS DIAGNOSTIC AIDS 



In 1895 Professor Röntgen of Würzburg discovered thai, 
by the discharge of induced electric currents through a va/y 
uum tube (Crooke^s), peculiar raya of light emanated from" 
the cathode. These X-rays, so called by Röntgen, possen 
the remarkable property of penetrating solid objects, and u 
not subject to reflection or to refraction. Looked at throu^ 
a screen covered with bario-platinum cyanide, in a dark 
room, the X-rays evoke a bright light; upon a sensitiTa 
photographic plate they produce impressions which may h 
developed by ordinary daylight. 

The more solid the body, the greater resistance does U 
offer to the passage of the ßöntgen rays. Wood is more 
easily permeable than metal, and paper than wood. Thft 
muscles of the human body allow less easy passage of t. 
rays than the soft parts, and the bones are least permeable^ 

By placing the human body between a Crookea's tube ane 
the screen covered by the bario-platinum cyanide, the moa 
solid parts of the body appear upon the plate as darf 
shadows, whUe the soft parts are more or less light, depend 

ing upon their respective densities. The plate thus shon^ 

a shadow-picture of the interior o£ the body (adinogram) 
the bony apparatus appearing very distinctly, while th 
organs of the chest and abdomen are easily recognized i 
outline. 

If the body is placed between the Crookes's tube and ( 
photographic plate enclosed in a box, the soft parts appes 
dark in the negative, the denser parts light. The positiifl 



CHAP. KOI THE RÖNTGEN RAYS 279 

made from this shows, correspondingly, the bones, et«., dark, 
the soft parts more or less light. 

Immediately upon the announcement of the discovery of 
the Röntgen rays, they began to be employed for medical 
purposes, and although scarcely a year and a half has 
elapsed since the publication of this phenomenon, it may be 
said that by its aid many internal diseases can be diagnosti- 
cated early or, at least, that a diagnosis can be placed 
beyond doubt. As the apparatus is comparatively easy to 
acquire and as the technic of its use is not difficult, many 
physicians are experimenting with the X-rays, and further 
advances may be awaited with certainty. 

The heart. — Dilatation and pericarditis may be di^nosti- 
cated, as the size of the heart can be seen with the aid of 
the rays. The contractions of the heart can be distinctly 
witnessed upon the fluorescent screen, and this enables us 
to form a judgment aa to the strength and rhythm of the 
cardiac beat which can be substantiated by the examination 
of the apex-beat and the pulse. 

The bJooa-vessela. — With the aid of the Röntgen raya, 
oalcification of the arteries can be recognized. The picture 
of this phenomenon on the cadaver is very striking, but it 
is not so sharply marked in the living subject. A more 
practical use can be made of the fluoroscope by observing 
dilatation of the arteries, by wliich means the diagnosis of 
aneurysm of the aorta may be made much earlier than has 
Mtherto been the case. Aneurysm of the aorta has been 
seen, for example, before any local symptoms have appeared. 
A differential diagnosis from other mediastinal tumors can 
be made by the visible pulsation. 

The lunga. — The lungs are visible as filling the thoracic 
cavity as a weak shadow, and their size can thus be easily 
judged. The diagnosis of emphysema can thus be made 
■without further difficulty. Pleuritic effusions, adhesions, 

Ld large infiltrations are readily recognized by the deeper 
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shadows they produce. It ia not yet certain if small infil- 
trations whose presence we have as yet no objective methods 
of demonstrating, can be made recognizable by means of 
the skiagraph. 

Tumors of the lungs or of the pleuiEe can be diagnosti- 
cated with certainty much earlier than previously. This 
is, beyond doubt, an important step in the progress of 
diagnosis. 

The abdominal organs. — The observations so far upon the 
abdominal organs have not been very satisfactory. Laige 
tumors have been easily seen, but an early diagnosis of 
them has not yet been accomplished. It is frequently im- 
possible to differentiate the outlines of the various organs. 
The (esophagus and stomach can be more readily distin- 
guished by the preliminary passing of a stomach tube sur- 
rounded by a spiral of metal or filled with small shot 
Even this measure has not furthered diagnosis. It is not 
yet established with certainty to what extent renal, vesicai, 
or biliary caicidi can be demonstrated. The greatest pro- 
gress has been made in the use of this new photography id 
the diagnosis of diseases of the bonea and joints, and in 
demonstrating the presence of foreign bodies. In these 
instances, surgery has been a greater gainer than medicine. 
For internal medicine, the presence of caries of the vertebra, 
the bony changes of rkachüis, the anehylosed joints and the 
deformed epiphyses of chronic articular rheumatism, are of 
importance. It would seem that the Röntgen rays wilL 
offer a means of making a differential diagnosis betwei 
gout and arthritis deformans, so frequently difficult 1 
determine. 
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Arthrozoa, SM. 2fi0. 


AraaaroHis, 46. 


Artiimlar sense, 69. 


Ambylopla, 46. 


Ascaris liimbricoides, 369. 






Anifflba coli, 254. 


ABpergiUi, 150, 263. 




Asthma, bronchial, 136; cardiac, 


ing, 13B. 


161; cryttalB of, 148; dyspeptic. 


AmygdalUtifl, follicular, 29. 


128; nasal, US; nnemic,126. 


Amyotrophic lateral sclerosis, 68. 


Atasfft,60. 


2 
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Bulbar paralysis, 68. ^^^| 




Bulimia, TG. ^H 


Atrophy in paralysis, 42, 6S. 


Bnrdach, columus of, 41. ^^ 


Auscultation of heart, IW; Ihorai, 




136; vflsseU, 170; vole«, 141. 


Calitili, biliary, 104 ; biliary, analy- 


Auscultatory perunasion, 134. 


sis ot, 11» ; cyatin, 227 ; renal. 225; 


Autosoopy. 113. 


vesical, 226; vesical, «nalvsia at. 


AiUlary lineB, 128. 


226; znnthiD,22T. ,^H 




Calomel atool, 92. ^H 


Badili-i. 26*. 


Caloric necessity, 230. ^H 


Bacteria, 264. 


Caloric value of food-stuffa, 231- ^H 


Bacterium coll, 273. 


Calves, cramp of, G2. ^H 


Baaedow-B diseas«, 173. 240. 


CapiUary pulse, 17a ^H 


Biedarfa method, IBl. 


Caput Medoaie, 9T. ^H 


Biermer's phange of sound, 135. 


Carbonate of lime, 212. ^H 


Biliary colic, 104 ; ducts, catarrh of, 


Carbonic oxide blood, 250. ^ 


103. 




Biuret reaction, 87. 


104; <Eaophagaa.74; stomach. 90. 


Bladder epltbeljoni, 2U; calculi in, 


Cardiac area, bolglng ot, 1S3; 


226; cancer of, 22fi; Innjorsot. 2B(i. 


asthma, IGl; Impulse. 163; mur- 


Blood, 241 ; cells, red, 243; ceUs. red. 


murs, IG7 ; (£dema of, 161 ; tbriUa, 


nucleated. 247; cells, meoaure- 


164. 


ments of, 245; calls, staining of. 


Carotids, sounds in, 170. 


216; cBlls. White, 344 ; corpuaclea. 


Casts, hloody, 214: hroneliial, 144; 


counting, 244 ; diseaBCB of, 241, 260 ; 


bionn, 214; epithelial, 214 ; grano- 


Examination of, 243 ; eipoctoratiun 


lar, 214; hyaline, 214; waxy. 21*. 




Catalepsy, 63. 


»tool, 92; in the urine, 189; Plas- 


Catarrh ot biliary ducla. 103; Inlai- 


modium malariie in, ST; -poison- 


tines, 99. ^_ 


ing, 31; reaction of, 249; speciflc 


CaiJiode, 60. ^^ 


gravity ot, 249; spectroscopy of. 




249; tests for, 180; -yessels, dla- 


symptoms of, 136. ^^H 


eases ot, IT!) ; vomiting of, 79. 




Blue sputum, 14B. 


Cercomonas lutestloxlia, 253. ^^1 


Boas'a test meal, 86. 


Cerebral abscess, 67 ; syphilis, 67. ^H 


BBttcher's test for sugar. 194. 


Cestodia, 254. ^H 


Bothriocephalus latus, 256. 


Cbarcot-teyden crystals, 148. ^^H 


Braohycardia, 171. 


Chest, barrel-shaped, 123; oirCiq|^H 


Brain, abscess of, 67; syphilis of. 


feceuce of, 127 ; pain in, 121. ^H 


67; tumors of, 67. 


Cheyne-Stokes breathing, 10. ^^1 




ChUls, IT. ^H 


133 ; wedge-shaped, 123. 


Chlorosis, 260. ^^1 


Bright's disease, 220. 


Choked disc, 4.5. J^H 


Bronchial casU, 144. 


Cholera, bacilli of, 96, 272 ; stool« ^H 


BronchieclaBls, 152. 


^H 


Bronchitis, 161; fetid, 1S7. 






Chylnrin, 202. ^H 




Circulatory apparatus, diseases a^^| 


BruitdB pot file, 134. 


I^H 
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cirrhosis of lirer, 105. 


Deitrose, 192. 


Cocci, 2ßt. 


KabetBH mellitna, 136, 238, 339; 


Colic, biliary, IM; mucoua, 99; »a- 




Dal,2a4. 




Coltnpae, H; tempeiatute In, 14, 




Color of the fwcea, 91 ; skin, 8 ; apn- 


bral, 123. 


tnm, 144; urine, 182. 


Diaphragm, paralysia of, 48. 


ColnmnB of Bordach, 41 ; Qoll, «. 


DiarrhiHa, 91, 93. 


Coma, 35. 


Diastase, 72. 


Comma bacillus, 273. 


DiazD-reaction, 200. 


Complementary air, 1ST. 


Dicrotism, 1T4. 


ComplBsion.T. 


Dilatation of heart, 16S, 167. 


Concretio pericardii, 1T9. 


Diphtheria, 30; bacillus of, 276. 


Conjanctlval retlei, 54. 


Diphtbongia, 110. 




Diplocood, 28*. 


Convnlsionfl, 50; clonic, flO| local- 


Diplopia, 48. 


ized, 52 ; tonic, SO. 


Disloma hiBmatohinm, 2B8; hopatl- 


Corset-liver, 103. 






DittrlGb'H plugs, 149. 




Diverticulum of (Bsophagaa, 73. 


Cough, 111, 121 ; Tariotiea of, 123. 


Dorsal position, 0. 


Cover-elaBaBpecimenB,36B; staining 




of,26S. 


Dropsy, 10; caeheetic, U; with al- 


Cracked-pot sound, 134. 


bominnda, 10 ; with cyanosis and 




dyspnrea, 10. 


luid, 53. 


Drug eruptions, 12. 


Cranial nerrea, VS. 


Dry räles, 139. 


Cremaster reflex, B3. 


Dniness over longs, 132 ; sternum. 167. 


Crisis. 18. 


Dynamic sense, 59. 


Criaea, gastric, 69. 


Dyaentery, 94, 




Dyspepsia, TB, 82, 90 ; nervous, 91. 


Cryptogenic sepsis, 109. 


Dysphagia, 111. 






cinm, 312; Charcot-Leyden, 148; 


Dj-spncea, 9; eipiratory, 125. 


of fatty acids, 143 : oxalate ol cal- 




cium, 211. 


Ei-HiKOCoreüs, 257; cysts, 267; of 




liver, 105 ; in sputum, 160. 




Eclampsia. 51. 


Cyanosis, 8. 


Ehrllch-BaUinforbacllll,266; diazo- 


Cyclic albuminuria, 186. 


reaclion, 200. 






Cyatln calculi, 327. 


Elastic fibrea, 14T. 


r Cyetltis, 2ZG. 


Electric irritability, (19. 




Electricity, cutaneous, senaibility to, 


^^IU.TS, Blens of, 16. 


59. 


^^Jefervescence, 34. 


Embryonardia, 173. 


■''Degeneration, reaction of, 64; oom- 




m. Flete,{i6; partial, 66. 


Empyema, 164; mafa-pnetimonic, 


■ X>Dliriuiu, 37. 


166. 



r 
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EndocarditiB, acute, 32; nlcemtlve, 


typhoid, 24 ; typhna, 25 ; versatilis, 




13; ofanpporation.Sl. 


Enteritis metnbninacea, 100. 


Fibrin, 143. ^J 




Filarln aangalaia, 261; medinen^^l 


Enleroptosts, 84. 


261. H 




Flea, 2(11. ^H 


turn, 1*5. 




Epirlemie meniugltiB. 31. 


Flukes. 293, 258. ^H 


Epilapsj, 50. 


Flushing, 7. ^M 


E[)tataxiii, 107. 




EpitheUum, alveolar, 145. 


□ntritive value of, 234. '^M 


Eructations, 76. 


Forced luovemeuts, 63. ^H 


Emptions, 13. 


Frankel-Gabbet'a staining method. 


Eryiilpelaa, 22; cocci of, 26T. 


267. 




Friction sounds, extra-peri cardial, 


Eiicerbaticm, 1Ö. 


170: pericarditU, 170; pleural, 140. 






Eichaoge of food-stulla, 233. 


Functional paralfslB, 42. ^M 




Fungi, 262. ^M 


EipresBion, fi. 


Funnel cheat, 123. ^M 




■ 




Gabbbt's staining method, 267. ^H 


EmrtatioD, hsmorrhaglc, 155 ; porn- 


Gagging, 110. H 


lent, 15B; sBcons, 15B. 


Gait, 50. H 




Qall-Btoneft. t04; Cholesterin In. lOCM 


Face, appaarance of, 7 ; color of, 7 ; 


Galvanic current, examination by,6llL 


expression of, 7. 


Gangrene of lungs, 158. 


Facial paralysis, 47. 


Garrod'a thread t«at, 207. 






Fffices,91; amoanl of. 91 ; estimation 


cavity, 98. ^ 


of, 91 ■ fat in, 92; nitrogen in, 236; 


Gastric crises, (iO, 78. ^U 


vomiting of, 80. 


Gastritis, acute, 90 ; chronic, 91. ^M 


Falsetto voice, 109. 




Faradic current. 69, 


Gerhardt'a ferric chloride reactla^H 


Fastlginm, IS. 


200 ; change of sound , 135. ^M 


Fatty heart, 177 : kidney, 223. 


Gibbua, 123. ^H 


Favus, fongus of, 262. 


Glgantocytes, 247. ^H 


Faaturea, 6. 


Glanders, bacillus ol, 276. ^M 


FehUn^'s test for sugar, 1», 19);. 


Glenard's disease, 84. ^M 


Femoral artery, double Bound in, 


Glossitis, 71. ^M 






Fermentation test for sugar, 194. 


J^M 


Ferric cUoride reaction, 200. 




FoTOr, character of, 19; oontinuoua, 


116; stenosis of. Ill, ^H 




Glycneuria, transitory, 106. ^H 


27 ; inverted type, 17 ; malarial, 27 ; 


Gmelln'B teat, 1(M. ISl. ^M 




Gall's columns, 41. ^^1 


miltent, 18; scarlet, 21; atupida. 


Gonooocct, 268. ^H 




Gant, SJO. ^H 



Gram's atäin, 2ßG. 
Gubler's hemiplegia, U. 
UiiUc test furbluucl, ISO. 
(iiims in lowi-poiajultig 72. 

Habituü, g ; apoplacticuB, 5 ; nen- 

rasttieniciiH, 5; paralftiuiis. I3S; 

phthiaicUB. 5. 
HmmaCemesis, 79. 
Hsimatuiiiiu uryatala, 148. 
Uffimatnria, nugianeuratic. 190; of 

bleeders, liW. 
Hnmoglobin, eBtimntion of, »8. 
Hfflmoglobinuria, 189, 191. 
HDBtuoptjBiB, 143. 
RFBmorrhagic exudation, ISS. 
HtemoHldeiln reiiRtion, 147. 
HftiriBon's fnrrow, 127, 
HSaer'i coeffloiant. 1K3. 



r, m. 



107. 
Hear 



ri; diffuse. 37; frontal. 



m,7R. 



Heart, aoscoltatioQ cf, 167; dilata- 
tion Ol, 165, 11^ ; diseases at, 170; 
dSlease, arlne in, 1711 ; disense-cellB, 
147; diaplacement of. ltS6; dl»- 
tntbances of, neamcic, ISl ; dal- 
3G ; bypertropby of, 



Iffil; ii 



a of, 1 



; percussion of, 16S ; sonndi, 
167; BoaDds accentuated, ise. 

HeUet'a blood test, IS9; t«8t for 
albnmin, 1S7. 

Hemianopsia, 4S. 

Hemianoplc Itidoplegia, 4(>, 

Hemiplegia, 42; embolic, 43; apo- 
plectic, 43; toxic, 43. 

Hemiopia. 45. 

Hemioptc reaction of pnpil, 46. 

Hepatiiation, 132, IS.'i. 

Heimtogenous album oauila, 188. 

Herpes, 19. 

Hippuric acid, 208. 



Hoa 



1,103. 



Hodgkin'8 
Hotmelater's test for peptone, 188. 
Hydrobilirubin, test for, 102. 
Hydrochloric acid, testa for, 86. 



HTdronephrnsia, 225. 
Hyperauidily, 7B, 84. 
Hyperretilhrisia. 57 ; uf pbaryni, 109. 
Hypecleiicocytoalä, 250, 
Hyperpyretic tciuperatnre, 17. 
Hypertrophie i^lrrbosia of liver, 
Hypochondriutu, 112. 
Bypogloaaim nerve, paralyrii of, 47. 
Hypostatic congestion, 132. 
Hypoxanthin, 208. 

ICTBBUS, 7, 101 ; with polycboUa, B; 

without polyoholia, 8; gravlH, 8, 

101; simplex, 7,101. 
Idiopathic heart^laeaae, 1^ 
IleuB, 96, 100. 
Imperativ' 
Incubation, 1! 
Indican, 1<)1. 1 
Indigo red. te 
Infarct of lung, hemorrhagic, 156; 

kidney, hmmorrbagic, 224; spleen, 

heemorrhagic. 
Infections diseases, pathognomonic 

symptoms of, 19- 
In filtration, 132. 
Influenza, 29 ; bacillus of, 277. 
Infusoria, 2S3, 
Insanity, 37. 
Inspection of heart, 102; stomach. 

Intense breatliitig ut KnssmAiil, 36, 

Intention spasm, 62. 

Intermittent fever. 18, 

Intestines, carcinoma of, 100; ca- 
tarrh ot, 99; diaeasea of, 91; ob- 
struction of, 9ii ; tricbiuiD in, 260. 

jACriTATIOIf, 8. 

Jaundice. 7. 101. 

JendrHSsik's trick, G5. 

Joint sense. 68. 

KntNRT, amyloid. 223 ; atrophic, 

diseases of, 220 ; epithelium of, 214; 

fatty. 222 ; hemorrhage from, 190 

infarct In, hatmorrhagio, 224; pa»- 

sive congestion of. 223; 

of, 224 ; wandering, 22S. 
Kjeldahl's test for ure», SOS. 
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Kreatinin, 208. 


MACBOCTTKa, 343. 


Kühoe's peptone, IBS. 


Malarial fever, 27; nonralgia, M, 


Kypbo-KiJioHia, 123. 




KypliosU, 123. 


Mali mum thermomeler, 17. 




Measles. 21. 


LAB2TIIOOSN, 89. 


Measurementofblood corpuscle», 341. 


Lactic Bcld, teat for, 36. 


Median nerve, paralysis of, 4S. 


Laryrtz, muaelss of, 113; narves of, 


Mediate percussion, 134. 


113; pain in, 111 ; Stenosis of, 111 ; 


Mogalogastria, 84. 


syphilis of, 115; tnberoolosis of. 


Melancholia allonita, 53. 


115; tamoni of, lie. 


Membtanoue enteritis, 100. 


Laryngitis, acute, 114; clironic, 11*. 


Menlere'a disease. 37. 






Legal'fl test (ot acetone, 300. 


deroic, 31 ; tubercular, 31, 67. 


Leptotbrix in spntnm, 147. 




Leucfflmia, lymphatic. 281; myelo- 


Msoauratlon, 127. 


geaooB, 251; splenic, Wl. 


Metabolic balance-sheet, 237, 239. 


Loncin, 213. 








polynuclear, 248 ; in nrine, 318. 


nitrogenous, 233 ; normal, 229. 




Metallic note, 131. 


Leyden's crystals, 148. 


Metamorphic respiration. 138. 


Lieben's teat for acetone, 200. 




LiBblg's test for Hcea, 206. 




Ups, the, 70- 




Liyer, abscess of, 104 ; amyloid, 105 ; 


Methyl reaction, 86. 


acats yellow atrophy of, 104 ; car- 


Microcytes, 243. 


cinoma of, 104 ; chronic congestion 


Micrococci, 26t. 


of, 105; cirrhosis of, atrophic, 105; 




cirrhoBls of, hypertrophic. 105; dul- 


Microsporon furfur, 363. 




Migraine. 46. 


moYBhle, 103; palpation of, 103; pas- 


Miliary tuberculosis, 30. 


sive congestion of. 105 ; percnssion 


Milk, test meal of, SB. 


of. 103; venous pulse in, 164, 174. 


Minute thermometer, 17. 


LlTor. 9. 


Miaerece, 80, 95. 




Mitral insufficiency, 178; sl«M 


Locomotor ataiia, 69, 


178. 


Lordosis, 133, 


Mohrenheira's Space, 127. 


Lnngs, abscesa ot, 159; anthraootic, 


Monoplegia, 42. 




Moore'stest (qaanUtativBlorn« 


of, 158; Infarct ot, hffimorrhagic, 


196. 


168; luflammatioo ot, 153; per- 


MorbilU, 21. 


cntory limits of, 139; syphilia of, 


Morhna Basedowli, 210; Brl{(t 




230; maculoBUS. 11. 


oulosis of, 156; tnmor of, 159; 


Morning to mi ting, 80. 


tympanitic percussion note over, 




133; vital capacity of, 126. 


Moulds, 282. 


Lympbocytes, 247. 


Mouth, 71; breathing, 108; «pit 


Lysis, 18. 


Hum ot, 146. 



Movable liver, 103; Bpleen, 106. 

MciYemeuM forced, S3. 

MncnrluR, 263. 

Mucous membniue, reflexes of, S4. 

Multijila Bclerasla, 69. 

Mumps, 31. 

Murexide test, 207. 

Murmurs, accideatal, 169; cardiac, 

168 ; diastolic, 169 ; functional, 109 ; 

prBsyst^lic, 169; reaplratory, 136; 

sj^tolic, 169. 
Mnacle sense, 69. 
Musical timbre (cardiac), 168. 
M;driaB!s, 47. 
Myelitis, 68; cervicalia, 68; dorsalis, 

68; lumbalis, 69. 
UyelogenouB leuctemia, 251. 
Myoais, 47. 

Myotonia congenita, G2. 
Myotonic reaction, 52. 
Myxcedema, 240. 

Nasal voice, 110, 

Neck, BtiffineBB Id, 18, 31. 

Nematoidia, 209. 

Nephritis, acnte, 222; chronic, 232; 

snppnratltB, 224; itrtca, 211. 
Nepbrolitlilasis, 225. 
Nerves, cranial, 45. 
Nervous dyspepsia, 91; system, 33; 

system, status of, 33. 
Neuralgia, 57, 106; malarial, 29. 

Neuroses, reflex nasal, 108. 

Nipple reflex, 04. 

Nitrogen in f feces, 236. 

Nitrogenous equilibrium, 232. 

Noae-bleed, 107. 
[ Nose, diseases of, 107. 
f Nutrition aod strengtli, condition 




(Esopliagitis, 74. 

Oidium alMcatiB, 73, 363. 

Oil test Imotillty of Btomacli}, 90. 

Opisthotonus, 51. 

Organic heart murmurs, 169. 

Otitis media, 23. 

Ova of aoimal parasites, 364 seq. 

Oxalateof Urne, 211. 

Oiyuris rermicularis, 269. 

Oziena, 107. 



laryngis, 116. 

Pain sense, 58. 

Pallor, 7; eiimius,7. 

Palpatiou of heart, 162; sto: 
81. 

Palsj, lead, 72 ; nuclear, 47. 

Paradoxical can traction, 56. 

Parmsthesla, 07. 

Paralysis, 41 ; abducens, 47 : agitans, 
53; bulbar, G8; cerebral, 67; of 
childieu, essential, ES; of cranial 
nerves, 40; crossed, 44; diaphrag- 
matic, 4M; Erb'B, 47; facial, 47; 
functional , 41 ; glosso-pbaryngeal, 
47; hypoglossal, 47; intensity of, 
49 ; median, 48 ; nuclear, 47 ; oculo- 
motor, 46; olfactory, 40; optic, 
45; peroneal, 48; phrenic, 48; 
pneuraogBBtrio, 47; poatlcus, 119; 
progressive bulbar, 68; radial, 
48; recurrent, 46: recurrent laryn- 
geal, 119; spinal, 47; Bpir 
tic, 68; tibial, 48; trigem 
trochlear, 47; ulnar, 48; 
48 ; of vocal cords, 11Ü. 

Paralytic thorax, 122. 

Paraplegias, 42, 44. 

Parasites, 253. 

Parasternal line, 128. 

Paresis, 41. 

Parotitis epidemica, 31. 

Paroxysmal hremogloblnuTia, 191; 
tachycardia, 171. 

Patellar reflex, 65. 

Pathogenic mloro-organisms, 267- 

Pectoral fremitus, 140. 

Psctotiloqny, 141. 

Pectus carioutum, 123. 
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Pedicnli, 261. 


Pressure points, ET; sense, 68. 


PüUohU. 11. 


PresysLolic murmurs, isa. \ 


PaniciUiüm Kiaufum, 262. 


Prodromal stage, IB; vomiting. 77. 


Pepsin, SS. 


Proglottides, 2M. 


Peiitone. test (or, 188. 


Progressive buihar paralysis, 68; 


Peptunuria, 1S8. 


spinal atrophy of museleB, 42. 


Per,:uBaionot the heart, ir.5; kidney, 


Protozoa. 263, 3H, _ 


224: UTec, 102; spleen, 106; 


pBeiido-crixiB. 23. J 


stomach, 82; thorai, 129. 






Psychoaea, 36, 37, ■ 


Pericarditis, 179. 


Puerperal albumosuria, 188. M 




Pulmonary artery, insufficiency of, 




179. 


PeriompbalitiB, DS. 






arythmia of, 173; capillary, 178; 




curve. 17i; dicrotic, 174; elastic 


Perforation, 99. 




Feritn>hlltiB. SS, 100. 




FerniciouB antsmla, «il. 


of, in fever. IB; hardness of, 173; 


1 Perturbatio critics, 18. 


over-diorotic, 171; rapidity of, 171; 


Pertussis, 122. 


rhythm ot, 172; size of, 173; slow- 


Petechia, 12. 


ing of, 173; tension of, 173; ve- 


Pflnger'a test tor niea, 20B. 


locity ot, 173 ; vanons, 164. 




Pulse-wave. 174; anacrotic, 174; di- 


Pharyngitis, llO. 


erotic, 174; katacrotic, 174; post- 


Phenyl hydrazine test for sugar, 19G. 


dicrotic. 174. 


Phosphate of calcium, 312. 




Phosphates, triple, 213. 


172; oelflt et altus, 173; (requens, 


PhoBphatic calculi, 32Ö. 


171; paradoxus, 173; rarus. 171;^ 








Papii, hemiopic reaction ot, 46. ^M 


cosuria, IBS. 


Purulent sputum, 142. ^H 


Pityriasis versicolor, 263. 


Pus, bacteria of, 264. ^M 




PyEemla, 31. ^H 


1 Plenritig eisQdativa. IM ; retrahens, 


Pyelonephritis, 224. J^H 


1 1S5; sicca. IH. 


Pylorus, hypertrophy ot, 82; Htri<^^| 


f Pneumocifficl. 270. 


nre of. 82. ^M 








Pyramidal tract, 40. ^M 




Pyrosis. 76. H 


Poenmo-thorax, 1B7. 


Pyoria, 313. ^M 


Pock-marks. 3S, 27. 


^ 


PolkUocytBS, 243. 


RAtKa, 139; crepitant, 139 ; dry, 139; 




metallic, 140; moist, 139; ringing. 


PoUomyBlitis. 69. 


13it;Bibilant,l39;sub-crepitant.l39. 




Raspberry tongoe, 30. 


■ Position ot patient. 6. 


Reaction ot blood, 249 ; nrine, 183. 


m FoatlcDs paralysis, 119. 


Rectus abdominis, cramp of, 61. 


■ Pregnancy, 77. Recurrent fever, spirUla of, 375. 


■I^^^^B M 
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nuelBat4)d. 347 ; nurabet of, 343. 


Scapular line, Vll*; rellex, 04. 




Scarlatina, 21. 


tendon, SB; eremastBr, M; foot 


Sohii'.omycetes, 264. 


danD8,60; fanctions, 6f>; glateal, 


SclecoalB, 69. 


H; lo8i o(, 60; mBraillary, H; 


Scolex. 284. 


patellar,!»; plantar, S4; skia,»; 


ScolioBia, 123. 


tendon, H. 


Scurry, 12. 


Eefleies, 35, B3 ; abolition of, BB. 


Secondary aaieinia, 352. 




Sedimentnm lateritium, 210. 


Remittent feier, IB, 








Reserve air, 127. 


of, 08. 


Residual air, 127. 






Sensory paths, 40. 


bronehlal, 137; bronobo-yesioular, 


Sepsis, 31. 


J38i cavecnona, 137; costal type. 




124; coHto-abdoininal type, IM; 


Serona sputum, 142; esndation, 155. 


frequency o(, 124; inter rupted or 


Side poaitioD, 5 ; pain in, 121. 


Jerky, 137; metamorphic, 138; 


Signs of death, 13, 


pneiile, 136; Blowing of , 124; sys- 


Singultus, 78. 


tolic, vesicular, 136 ; tracheal, 137 ; 


Skin, bronze color of, 8; dryneaa of, 


nnoertain, 138; vesicnlar, 136; 






of, 12. 






changes in sound, 136; movomentB, 


Smegma bacUli,27B. 


124; murmur, 136. 


Soeezing, 56. 




Sodium urate, acid, 210. 




Soor, 72. 


Rhizopods, 253. 


Sound, changes io auscultatory, 130; 




qualitiea of, 129. 


Riaufl aardonicoa, Bl. 


Spaces, complementary, 130. 


Romberg's symptom, GO. 


Space senae, 58. 


Röntgen rays, 278. 


Spasm, 60; of glottis, 116. 


Roseola. 9. 


Spastic apioal paralysis, m. 


Rosenbach's reaction for indigo red. 


Speecb, centre for, 49; disturbances 


209. 


of, 49. 


Honleani formation, 243. 


Sphygmography, 174. 


Bound worms, 2G9. 


Spinal cord, anterior horns, 40; pos- 


RobiginoQS sputum, 144. 


terior horn», 40. 


Rubner's teat for sugar, 194. 


Spinal mnacular atrophy, 68. 




Spinal puncture, 30. 


Bacchahoertbb, Einbom's, 196. 


Spine, corvatnre of, 122. 






SallTB, 72. 


SpiriUa, 2B4, 270. 


Salkowaki's test for peptone, 189. 


Spirometry, 126. 


Salol test of motility ut atomach, 89. 


Spleen, the, 106; dnlnaas of, 106; 


Santonin In urine, 219. 




^^H 



WH; eolargemeDt of, in typhoid 
tevvr, lOi ; floaliDg or movable, 106 

Splenic leiuuemia, 2£1. 

Spores, foTinatian of, 261. 

Sporozoa, 2fi3. 

Sputum, bactariH In, 146 ; black, 14EI 
bloody, 142 1 blue, HS; chaleaterln 
crystala In, 149; color of. 144; 
cylindrical epithelium io, 145 ; 
echiuoooccus Id, lAO; eosinophils 
cells In, 14S; examinntioD of, 141; 
fibrinous, 143; green, 144 ; beart- 
diaease-eellH in, 146; leptotbrii 
in, 14ti ; leucocytes in, 14ß; mucfl- 
purulent, 142 ; moeons, 142 ; ochre- 
yellow, 144; odor of, 144; pavement 
epithelium in. 14S; purulent, ' ' 
quantity ot, 1411; red, 146; red 
blood-cells in, 146; rubiginous, 144; 
ruBty. 144; sarcina pulmonum in, 
14fi ; serous, 142 ; staining 
ot, 14fi ; tyrosin crystals 
yellow. 14B. 






■i|18; 



I, 111. 

Sternal line, 128. 

Stemo-cleido-muBtoid mtucle, cramp 
of, Bl. 

Stern o-verlebral diameter, 124. 

Stemom, Vi3\ anoaialies of , 123. 

Stertoi, 14. 

Stomach, acid determinatioQ of, 86; 
ballooning of, 84 ; carcinoma of, 90 ; 
catarrh of, 90; contents, BG; con- 
tents, GiamlnatioD of, 8G ; dilata- 
tion of, 32, S4, 90; diseases of, 75; 
distention of , 84; free acid in, 86; 
inapectioD of, til ; mol^r power of, 
89; pain In, 76; palpation ot, 81; 
peptone in, 87; percussion of, 82; 
pressure and fuLiess in, 76; sar- 
oina in, 76; total acidity of, 87; 
tomtu of, 82; olmr ol, 00. 



Stomatitis. 72, 

btBckcolorof, 93; particlesot 
green color of, 92 ; 



grayisb-w 



9 color of, i 



Strabismus, convergent. 47; diver- 

Strengtb, esCimatloQ of, 4. 

Streptococci, 267. 

Stridor, 110. 

Stupor, 3S. 

Subtebrile temperature, 17. 

Succuasio Hippocratis, 140. 

SuSuaJonB, 12. 

Sugar, qualitative test for, 193 ; 

quantitative test for, 196. 
Sugillations, 12. 
SoIphanilicatüd.aOl. 
Sulphtiric ether, 203. 
Suppuration, fever of, 31. 
Swallowing, sound of. 74. 
Sweat, 12. 

Symptoms, striking, 14. 
Syphilis, cerebral, 67 ; laryngeal, 

lie; of long, IDS. 
Systolic murmuTB, 169; retraction 
' apex, 164 ; vesicular respiration, 



Tabes dorsalis. 69. 
Tachycardia, IBO, 171. 
Tactile ssuso, 58; test of , 58. 
Tsenia cueii marina, 257; echinora» 

cus.2ST;mediocaDetlatB,2GS ; oana, 

26T; solium, 2M. 
Tape-worms, 2M. 
Teeth, the, 71. 

Teichmann's blood crystals, 349. 
Temperature, byperpyretic, 17 ; 

measurement of, IT; sense, S9; 

of skin, 13. 
Tendon reäei, S3. 
Test meals, 86. 
Tetanus, 51 ; bacillus ot, 277. 
Tetany, 51, 
Tbermometers, 16. 
Thoma-Zeiss bluod-couuting appu»- 

tuB, 244. 
Thotnsen'B diieaso. 62. 
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Thorai, auBcnltation of, 138; dila- 


Dffklmahh'b reagent, 86. 




mcar of atomach, 90. 


inspaction of, 132; meaauramenta 


Ulcus ventriculi. 90. 


ot. IM; narrowing of, 133; pet- 


Urates, acid aodium, 210. 


cuaaion of, 129. 


Uriemia, 51. 


Thread irorms, 2fi9. 


Urea, 20*; demonstration of, 205; 


ThpiUfl, cardiac, 164, 




Throat, the, 109. 


205 seq. 


Thruflh, 72, 2fi3. 


Uric acid, 207 ; calculi, 226 ; crystal«. 


Thyreoid glaud, diseases of, 210. 


310. 


Tic oonvulHit, 142. 




Tidal air, 127. 


in, 188; acid, 183; aeid, sediment 


Time of eloaure, 163, 


in, 210; alkaline reaction ot, 184; 


Titration, 197. 


alkaline sedimant In, 212 ; alloian 


Tongne, the, 71 ; inflammation of, 71. 




Tonic convulsions, CO. 


antifibrin in, 218; antlpyrin In, 


TonailB, the, 109. 


21S; antenlein, 217; biliary color- 




ing matter In, 1!H ; hilinibin In, 


Tracheal respiration. 111; HtanoBla, 


19t; blood in, 189; bromine in. 


111. 


216 ; carhoUo add in, 209, 218; cat- 


Transitory glynosnrla, 19B. 


bonates In, 202 ; CMM in, 214 ; 




chlorides in, 202 ; clondhieaa of. 


Tremors, 52. 


183; color of. 183; cystiu in, 211; 


Tremor, intention, 52; of eye, 53; 


diminntlon in amount of, 181; 


aenilia, 52. 


eiaminallon o(, 181; fat in, 202; 


Triacid mixtoie, 144. 




Triehin» spiralis, 260; intestilies, 




260 ; in muscle, 380. 


la2; in lever, 18; in heartMiiaeaafl, 


Trichocephalus diapar, 260. 




Trichophyton toaaiirans, 262. 


indican in, 191, 208; teat for indl- 


Tricuspid inaufaclency, 178. 


can in, 209; Iodine in, 316; iron 




in, 217 ; kreatinin in, 208 ; lead in, 


Triple phoaphatQS, 213. 


218; leucinin, 212; leucocytes in, 


Trismus, 51. 


213 ; melanin in, 202 ; mercury in. ^ 


Trommar'B test, 193. 


218; micro-orgaDi9mBin,2I6;naph- ^^t 


Tronaaean'a phenomenon, ei. 


thalinin,219; orgaaised aediment ^H 


Tubert^le bacilli, 2T4; staining of, 


in, 213; oxalic acid in, 208; pep- ^M 


266. 


tone in, 188: phenacetine In, 318; ^M 






Tuberculin, 156. 


213; potassium in,204; pnsin, 213, ^M 




316; quantity of, 181; qoinine in, ^H 


Tamor of kidney, S2B ; of stomach, 


210;reactionot,183;redblood-celU H 


83. 


in, 213; renal epithellnm In, 211; H 




rhubarb In, 319; salicylic acid in, ^M 


Typhoid fever, 24 ; baciUuH of, 270 ; 


218; santonin in, 219; sediment in, H 


uncertain atuge. 24. 


210; Bennaln,219;Bodiumin,204; H 


Trphusabdoniinia,24; eianthemati- 


speciGc gravity of, 182; sugar in, ^M 


cua, 25; fever, 2G. 






hydrogen in, 302; tumin in, 219; H 
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INDEX 



turpentine in, 219 ; tyrosin crystals 
in, 212; unorganized sediment in, 
210; urobilin in, 192. 
Urobilin, test for, 192. 

Valyitlab cardiac lesions, 177. 
Van Deen's test for blood, 189. 
Varicella, 27. 
Variola, 26. 
Varioloid, 27. 
Venous pulse, 164. 
Ventricular voice, 109. 
Vermes, 253. 

Vertebra prominens, 127. 
Vertigo, 37. 

Vesicular respiration, 136. 
Vessels, auscultation of, 170. 
Vibriones, 270. 
Vital capacity, 126. 
Vocal cords, cadaveric position of, 
119 ; paralysis of, 116 seq. 



Vocal fremitus, 141. 

Voice, 109; auscultation of, 141; 

threefold splitting of, 110. 
Volumen pulmonum auctum, 162. 
Vomiting, 77 ; f sscal, 80. 
Vomitus matutinus, 80 ; mieroflcopic 

examination of, 79. 

Wandebikg kidney, 225. 
Waxy casts, 214. 

White blood-cells, 244; nnmber of ,241 
Whooping cough, 122. 
Widal's reaction, 272. 
Wintrich's change of sound, 135. 
Worms, 253. 
Wound fever, 31. 

Xanthin bodies, 208 ; stones, 227. 

Ybllow sputum, 145. 

ZOOQLJSA, 264. 
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